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Space Physics Research Laboratory
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Offset Null "liP OFF DB7

R29 DB6

DB5
REF OUT DB4

51.1 DB3

Gain Adj_ R30 _ Dll2
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A/D Converter
NOTF_S:
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I 6 I s _ 4 I 3 I 2 I

v_.Y_/;L__

AD7541

UI8

Vm/

DII(MSB)

DI0

D9

I)7

I,)5

L_

_2

D1

I_LSa)

0.OlaF

+ISV_FL CI1

18 ÷I5V FL

CIO + 7

-1 ..... _ -15V bL

AGND FI. AGND P'L AGND_F'L

Short Short

R36A R30B

AD IN

AGND_ FL

C

]' 6 T s

'" Space Physics Research Laboratory [
College of Engineering

University of Michigan

Electrometer Vernier I_

VA Gen./ElectrometerSFM/ALP[_

1 2.08



IO.0K

R39

IO.OK

R40

IO.OK

R41

÷5V FL

0.33u >4.99K

> a37C 12--T--

('KRO° t

O-33uF L_ ' 4,99K

DGND FI

lOOK

R42

3 -L -1

+15V FL

-15V FL

12v1139

UI9

+15V FL

• ,100K

R45

< ,look

< R44

100K

R43

_.____J/DMIN

_]/DMID

C_DMAX

p Range Zt1OOOM

2 75M

3 4M

4 2.25K

/DMIN /DMID /DMAX [
-15V -15V -ISV

-15V -15V +ISV

-15V +I5V +I5V

+ISV +ISV +ISV

' Space Physics Research Laboratory I Gain Level Shifters I_ w I ]

College of Engineering I VA Gen./Electrometer _m_td t _
A
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8 7

/DMID_G

/DMAX_G

AGND_FL

_o33uF

_0 C I 7

KRO_

.33uF

-15V Iq.

VAOUT_

1.0OK

R63

L 6

100M

R47

MOX-400

lOOM

R48

M()X_00

Mox__ ID

i

1.00K

R53

.,M, T

tlSV .Iq.

_1 _ i. " !

_gA

D

D

C21

,_V----V_A,.
4.12M 49@K
RS2A RS2_

MOX-400

I c,_ I
_ ¢XA, __

249K

RSI

15.OK

RSO

U421 r_..__ V FL

2N4| 19A 499K _ _

R.54B _,

/FL

o_ _o_ M°_X_° P.S_e

56B 7B

o1_ RS_A', / /

'1.00K

16.9K _ R62R60 q

--___ J



CLN

PAMP_IN

2.N6"/82

QI4

2N6782

QI5

)

DGND

1' / 7'

3 L

+I5V

RelAy ControlVolmsc lJlO

------------OO----_

+5V

Te._t_lyne422D- 12

KI

!

I
I

1
I

I 3

I 4 2
I

I 7

I

i 8

I

.,i
I-,

.II

I 10

T,'ledyac 4221)- 12
K2

I...........

"hi
i

I ,,<

I
I

I
I
I

I
I

1

I

i 9 4 6
I

I t..-

I

AGND. FL

AGND DGND

I Space Physics Research Laboratory I Probe Cleaning Circuit l_w I Nov 14. 199I
College of Engineering I VA Gen._lectrometer Ic_ . 1 !
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I 7 I ° I _ _ ' I 3 I 2 I

3.83K

R73

100K 7_7+<

+l_v I _, /

A(_ND

AGND

MON VA

AGND

Analog TM Connector
3

2 DEC@S/ 4

Space Physics Research Laboratory

College of Engineering

University of Michigan

.... SFM/ALP '_'_

4 I a

Nov 14. 1991

F eb.19. 1992
N, Voronka
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.i7 I ° I _ 1

System Connector

PI

AMP 1-102159-0

I r-.--- i 50
_ _-- ,

2 49
41 =

3 48

4 47

5 46

6 45
.t •

7 44

8 43

9 42
_ =

10 41

II 40

12 39
a •

13 38

14 37

a •

15 36

16 35

17 34

18 33
• =

19 32

20 31

21 30

22 29

23 _ I 28

24 _ 27
25 26

4 I 3 I 2 I

Sensor Connector

DEM-SWIP

P2

oU,,RO_ CS_PaO___

Relay Control & Shift Clock Connector

3

.... 2 DEC 9S/ 4

cl._ z, _ P3 // '

6--// \½
EM CI.K INED_

Power Supply Connector

C_ DGND

_] PRB. 2

C_PRB_ 1

EM. ENV_IN

+125V +15V FL +SV FL-15V FL -125V

DGND FL AGND_FL AGND

NOTES:
i____

• A jumpcz" mull be inatalled betwcca pin 3 of P2 (GUARD) axzd pln 8 of P4 (AGND_ FL).

i,

Space Physics Research Laboratory Connectors

College of Engineering VA Gen./Electrometer ca,on.,
University of Michigan SFM/ALP aaoc_ j

t_"u_J"_u_ SFM/ALP maMm ,aa_Nuttn_ _ Sept 14n1991 I
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t'2vI_ENV

EM(_K

I)AT TO 1'.,_vl

DA'f i'R E/vl

I'-'MC3.K I'L

DAT TO {I)11

DAT .PR CPU

Space Physics Research Laboratory

College of Engineering

University of Michigan

N,_cr_ SFlvl/ALP _

4 [ 3

Serial Interface Timing _
Solar Flux Monitor r_,.tv

/Adv. Langmuir Probe _a_,_

I 2

lm _6,1992
it lr .... i._
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, , ] ' I ' ' ' I ' I ' I

[ 32 bits

H-- Primary Header L
16 bits-_f --- 16 bits--_--- 16 bits

Packet ] PacketPacket Sequence ]l.ength(Bytes)Identification Control

Notes:

1. The above format conforms to the CCSDS
Packet Telemetry format as specified in the CCSDS
102.0-B-2 Blue Book (January 1987).

2. The Frame Synchronization Marker when NOT
using Reed-Solomon Encoding is 0xl ACFFCI D.

3. The error control word is a cyclic redundancy code
generated using the genenerator polynomial specified
in the CCSDS Telemetry 100.0-G-I Green Book
(i)ecembcr 1987.)

Source Data I
32 bits I ' variable length----t--

I

Packet

Error -4
Control

16 bits --

Secondary tteader Data CRC
\k

i_ac-kei ,qe{tuence i2bntrol

Segmentation Source Sequence Count

Flags

2 14

00-- Continuation Segment

(}1-- First Segment

1(}-- last Segment

I I-- Unsegmented F'acket

, 1 , l ' l ' 1: '

l 2 I 6 I 8 ] _ 1

00 00(1044 x23 -- SFM STD

Ot_lO I x2B -- SFM_IIR
x26 -- SFM__GT

x29 -- SFM_GS

x27 -- SFM_.RPA

x2E -- SFM_CLN

x85 -- SFM_IRP

x87 -- SFM-ERP

x8A -- SFM_IH

x8C -- SFM_EH

x40 -- ALP 5PT

x41 -- ALP_STD

x42 -- ALP HR

x44 -- ALP MR

x48 -- ALP_CLN

SFM/ALP .

Packet Telemetry -

Data Fornat , _t.o,n_

Space Physics Research Laboratory

College of Engineering

University of Michigan
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FFFI_

FOOt] Memory Mapped I/O
!'i_ii:'i-:i-::'-:i-"i'__:!:i:i:i:::i-_.:_:_:_:.::i:i:-:i_:.::.:-'.::-:i:i:i:i:i:i:::_:_::::::::::::5::::::5:::::::::::::::::::::::::::::::::.:.:.:.:.
_i:.:.)..._:i:.)i:i!...i:i:.:_:_...._::.:i:_::.::_:.:i.:i._::!:_:_:!:!:i:i:.::i:i:_ii:i:i_:_:!:i:i:!:_:_:_:i:i:i:i:_:_:i:i:i:i:_:!:!:!:!:3i:i_i_:!:!:!

":i'_.:i_'.'_:i:'::i_i_i_i::'__!i _iii'iii:'!?_!iiii'iii'_! __i __{_i_ii_i _!_i iii_i_!_i i i_____iii i_
_':!-_:-_:[_:i:::i:i:_ z:_-_-'::::-: -: :.-:::::::::_.::::::::::::;:: ::::::5:::::::::: :::::::::::::::::::::
',_....... _i-'-_: ...............".............................................................
::::_;::.x:__iV:::!:_:i:i:i:i:!:_:i.:_:i:_:_:!:.:::::_:_:_:!:i:i:i:i:_:!:_:!:i:_:!:i:i:_:_:!:!

DFFF

Zero-Power RAM

(CStack,Telem_Buff, ZRAM)

C000
BFFF

EEPROM
(Executable Code)

4000
3FFF

Boot ROM/Loader Program
(Entry point @ 210Oh)

20{)0

'   tliiiiiiiiiii i!!!!i! ii!iiiii!!iiii!iiiili iiiiljiii i i ili ii iii i i il

_[80C196 Internal Data Memory]

FC:[
I

FO001

OOFF

0000

Telemetry Buffer WRITE

VA Gen/Electrometer WR

VA Gen/Electrometer RD

Grid Voltage DAC/Timer

Misc. Registers

C-96 Working Registers

Special Function Registers

I

I ' I ' '_

Space Physics Research Laboratory [

College of Engineering IUniversity of Michigan

I ' I



FFFF

FO00

DFFF

CO00
BFFF

430C

420C

410(_

3FFF

2O(O)

MemoryMappedt

Zero-Power RAM

(CStack,Telem Buff,ZRAM)

EEPROM

(Executable Code)

Serial Port 1SR

Software Timer ISR

Miscellaneous 1SRs

Boot ROM/Loader Program
(Entry point @ 210Oh)

"'::':?_ :::_::::!:--'::_:-:".-:=::::::::_::':::_-:::: F:-'::'::×-::::::i_ _ :"!::-_:.-':-_-z.'i_i:_.:'::_:i:._::.::_:.-':_:_::
:: -:_, ::f -_-:_-_-.._w.:!-.2:.:::::-.::?.':.:_:_._'::::_:-:::::-_:.:$':_:::::,'-:-:::::::K-:::-:-:::

_,-':.:? .':::'1:-_:._i_:':_:_!£ "--'::-_'" "- :':.._!-::::_:.::.:?./:i:-:F_::::.::-.'::?q:.'::-'::::.

0000 _0C196 Intemal Data Memory]

40FF
40F0

40E0

40DI )

40C0

40B0

40A0

4090

4080

4070

4060

4050

4040

4030

4020
4010

4000

HSI FIFO Full ISR

External Interrupt ISR

Timer2 Overflow ISR

Timer2 Capture ISR

4th HSI FIFO entry ISR

Invalid OPCode ISR

Trap 1SR

}tSI.I External Int. ISR

HSO ISR

HSI Data Ready ISR

A/D Conversion Done ISR

Timer Overflow ISR

Checksum, Key & Version

I ' I ' I ' '_ ,

400F
400E

40(0

400A

4002

4000

Compile Year

Compile Day

Compile Month

_iiii_iiiiii_!_!iii_iiiiiiiiiiiiiiiiii_ii_i_ii_iiiiiiiiiii_ii_7i_iiiii!ii_iiiiiiiiiii_i_iii_iiiiiiii_ii_i_i_i_iiiiiiii_iiiii_!

Loader/RUN ,Key
('P&G mc')

EEPROM Checksum

[Space Physics Research Laboratory I SFM/ALP _" I

] College of Engineering ] Flight Computer _ |

I University of Michigan ] EEPROM Memory Map _t_s_|

I SFM/"_LP I --- Ix-'E-- I t_-_/_vo,o_
I ' I ' I '



PORTO

P0.7

P0.6

P0.5

P0.4

P0.3

P0.2

P0.1

P0.0

ASTAT2

ASTAT3

A PWM

+5V

+28V

+15V

-15V

A TEMP

Analog Input Port (10-bit A/D)

PORT1 (000F)

P1.7 FLASH_BIT

PI.6 SFM SEL

P1.5 ALP SEL

PI.4 VA EM SEL

PI.3 AD SCONV

P1.2 LATCII PVG

PI.1 DSTAT1

P1.0 DSTATO

Digital Output Port

P2.7

P2.6

P2.5

P2.4

P2.3

P2.2

P2.1

P2.0

PORT2 (0010)

MON SFM RLY

MON ALP RLY

PWM

/TM_FULL

ACCEL

EXT INT

RXD

TXD

Digital Input Port (except P2.5 & P2.0)

SFM SEL 1 - SFMs VA/EM Board enabled
n

0 - SFMs VA/EM Board disabled

ALP SEL 1 - ALPs VA/EM Board enabled

0 - ALPs VA/EM Board disabled

VA EM SEL 1- Electrometer selected

0 - VA Generator selected

AD_SCONV 1 - Start A/D on enabled board(s)

LATCII_PVG 1 - Latch Preamp & Vernier Gains

MON_SFM_RLY 1 - SFM is in cleaning mode

0 - SFM is in measurement mode

MON_ALPRLY 1 - ALP is in cleaning mode

0 - ALP is in measurement mode

ACCEL 1 - Launch signal enable

0 - Umbilical is connected to rocket

Space Physics Research Laboratory
College of Engineering

University of Michigan

SFI_/ALP I I

SFM/ALP

Flight Computer

CPU PortMemory Map ,_l._-_

A-E ] _,_,,,;j _.w_Rou_^

a I a, r , 1 ' 1 ' _ °



MODE DEF.



Modes of Operation
(revised October 7, 1992)

I. Solar Flux Monitor

1) Standard EUV Measurement Mode:
G1 = - 25V
G2 = +25V
G3 =- 15V

Target = sweep from +20V to -36V in 1V steps (57 total)
Telemetry; 1 reading of Decade & Vernier settings, 57 A/D values

= 1 word + 57 words = 58 words = 116 bytes

2) High Resolution EUV Measurement Mode:
G 1 = - 25V
G2 = +25V
G3 =- 15V

Target = sweep from +20V to -36V in 0.25V steps (225 total)
Telemetry: 1 reading of Decade & Vernier settings, 225 A/D values

= 1 word + 225 words = 226 words = 452 bytes

3) Grid 1 Test Mode:
G1 =- 35V, - 30V, - 25V, - 20V, - 15V
G2 = +25V
G3 =- 15V

Target = sweep from +20V to -36V in 2V steps (29 total)
Telemetry_: 5 * (1 reading of Decade & Vernier settings, 29 A/D values)

= 5 * (1 word + 29 words) = 150 words = 300 bytes

4) Grid 2 Test Mode:
G1 = - 25V
G2 = +15V, +20V, +25V, +30V, +35V
G3 =- 15V

Target = sweep from +20V to -36V in 2V steps (29 total)
Telemetry: 5 * (1 reading of Decade & Vernier settings, 29 A/D values)

= 5 * (1 word + 29 words) = 150 words = 300 bytes

5) Grid 3 Test Mode:
G1 = - 25V
G2 = +25V
G3 = - 25V, - 20V, - 15V, - 10V, - 5V
Target = sweep from +20V to -36V in 2V steps (29 total)
Telemetry: 5 * (1 reading of Decade & Vernier settings, 29 A/D values)

= 5 * (1 word + 29 words) = 150 words = 300 bytes

6) EIJV I0n Retarding Potential Analyzer Mode:
G1 = - 10 V

G2 = sweep from -5V to +5V in 0.2V steps (51 total)
G3 = 0V

Target = 0V
Telemetry: 1 reading of Decade & Vernier settings, 51 A/D values

= 1 word + 51 words = 52 words = 104 bytes



7) EUV Electron Retarding Potential Analyzer ModeT
G1 =+10V

G2 = sweep from -5V to +5V in 0.2V steps (51 total)
G3 = 0V

Target = 0V

Telemela-y: 1 reading of Decade & Vernier settings, 51 A/D values
= 1 word + 51 words = 52 words = 104 bytes

8) EUV Cleaning Mode 1 (5 seconds):
G1 = + 50V
G2 = + 30V
G3 = + 15V
Target = +125V
Telemetry_: None.

II. Advanced Langmuir Probe

1) Fast (5-0oint) ALP Mode:

Probe Va = values determined by algorithm (5 total)

Telemetry; 1 reading of Decade & Vernier settings, 1 reading of kTe,
5 A/D & D/A values

= 1 word + 1 word + 2 * 5 words = 12 words = 24 bytes

2) Standard ALP Sweeo Mode;
Probe Va = sweep from -5 V to +5 V in 0.1V steps (101 total)
Telemetry: 1 reading of Decade & Vernier settings, 101 A/D values

= 1 (16-bit) word + 101 words = 102 words = 204 bytes

3) High Resolution ALP Sween Mode;

Probe Va = sweep from -1.7V to +1.7V in 0.04V steps (86 total)

Telemetry_ 1 reading of Decade & Vernier settings, 86 A/D values
= 1 word + 86 words = 87 words = 174 bytes

4) Medium Resolution ALP Sweeo Mode-

Probe Va = sweep from -9kTe to +lkTe in kTe/8 steps (81 total), and a
single reading at 2V above lkTe

Telemetry.: 1 reading of Decade & Vernier settings, 1 reading of kTe,
81 A/D values

= 1 word + 1 word + 81 words = 83 words
= 166 bytes

5) ALP Cleaning Mode
Probe Va = +125 V

Telemetry: None.

1 (5 seconds):

Notes." 1) All data will be transmitted in packet form. The telemetry requiremets above
do not include packet headers & terminators (start codes, mode ID, packet
length, timestamp, checksum).

2) To avoid unnecessary redundancy, the housekeeping information will be sent
in a separate packet.
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i" Module: caiib.h _/
, • /

,/
," ?urpose: The header file contains the I; _:_ 'ca._b_,_,, information Eor *,!
/* the grid voltage generator, and bcth auG/Led voltage ,,'
/* generators. " '

,//' Inputs: None.
/, *I

/' Outputs: None.
/ _ _1 i

/* Uses: Nothing external,
/, "I

/* History: 06 Feb 92 Written.
/, 'I

,/

#de=_neG1 GEN GAIN -34.5449083809

#defineG1 GEN OFFSET 2048.000

#defineG2 GEN GAIN -34.5169132875

#defineG2 GEN OFFSET 2048.000

#define G3 GENGAIN -34.430987889!
#define G3 GENO_FSET 2048._uu0

#define G4 GENGAIN 206 __ _ _.u_l_46u3_
#define G4 GZNOFFSET 2042.000

_ef_,,e SFM_VAGAIN 660.522324629
#define SFM_VA_OFFSET32564.000

#define ALB_VAGAiN 661.8843169i7
#define AL? VA OFFSET 32654.000

_iF_ < C_riB r

void c caiib_va

void c calibgr
void c_calibem
void c caiibvr

void c va sweep

#e!se

(char[], char [] ;

(char[], char [] ;

(char[],char [] ;

(char[j, char []);

(char[l, char {]) ;

extern

extern

extern

extern

extern

void c calibva (char [], char j) ;
void c calib_gr (char [], char ]) ;
void c_caiib_em (char [], char {}) ;

void c_caiib_vr (char [J, char [i) ;
void c va sweep (char [], char [j) ;



- calib- Page 1

Archimedes8096/80C196C-Compiler.V3.00I/DOS 14/_...... 1/_2 _o.4:56

# #

# Targetoption= 80C!96

# Memorymodel : Large #
Source file : calib.c

# List file = calib.lst #

Objectfile : cafib.rl5 #
ArM file = calib.sl5

# Commandline : calib.c-ml -vl -z -P -e -g -h-F -p52 -A

(c)CopyrightArchimedesSoftwareInc. 1990

i

2

3

4

5

6

7

8

9

10

!2

i3

!5

16

17

18

19

20

21

22

23

24

25

26

27

28

29

90

32

33

34

35

/, ,/
/* Name: calib.c _/

/* _arams: None. _/

/, */

/* input: None. _/
/,

/* Output:

/* Purpose:

/* Mods: Jan i2 9! NRV AuthoreC.

_defineCALIBC TRUE

_include<stdio.h>

_inc!ude<stdiib.h>

#include<ctype.h>

#inc!u_e<string.h>
#include<io80c!96.h>

_inciude"types.h"

_include"debug.h"
#include"io.h"

#include"calib.h"

_include"com_proc.h"

voidc_ca!ib_va(parami,param2)

charparaml [];

char param2[] ;
{



-cai[b - Page 2

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

WORD dac_vai;

SEL_BOTH(); SEL_VA ();

,'_ Selecc sct_ YA ge£eraL3_s

switch (touooer ....... },_ (p_r_mitJi;

case 'X' : dac val : hex cony I_a_am_) •

break;

case 'B' : dac val = sin cony ,_:a.... ,

Dreak;

default : dac_vai= dec_cony(paraml ) ;

break;

if (dac_val=: -I)

printf ("\xO7!nvaii@_a<_me_=_\_\,-'')_....._. ,,,_ ,"

VAGenWR : dac val ;

UNSELBOTH ();

*paraml: *param2; ,,'* Used to avoio compiles ,warnings
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59

6O
61
62

63

64

65

66

67

68

69

70

71

72

73

74

]5

78

77

78

79

8O

81

82

83

84

85

86

87

88

89

9O

void c_calib_gr (param!, param2}

char paraml [] ;

char param2 [] ;

/" ?arameters of com£and

/* ?arameters of command

WORD dac va! ;

switch (toupper(paraml[0]))

{

case 'X' : dac_val = hex_conv (param!+!) ;

break ;

case 'B' : dac_val = bin_cony (parami+i) ;

break ;

I r_ ]default : dac_val : cec_conv ,pa_ml } ;

break ;

}

if (dac_val == -i)

printf C\x071nvalid parameter[\nkr"} ;

else

{
Grid_Volt_WR : 0x4o_

Grid_Voit WR = 0x5000

Grid_Volt WR : ux6_0_

Grid_Voit_WR : _x,ouu_=m_

}

/* Write word to QUAD DAC

dacvai ;

dac val ;

cac vai ;

dac val ;

*paraml : *param2 ;

*/
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91

92

93

94

95

96

97

98

99

i00

I01

i02

103

104

I05

106

107

].08

i09

II0

Iii

1!2

i13

1!4

i15

I16

117

i!8

ii9

!20

i2!

122

!23

124

!25

!26

127

!28

129

130

i31

i32

133

void c_calib_em (paraml, param2)

char paraml [] ;

char param2 [l ;

/* Parameters of comamand

/* Parameters of command

,/

printf ("Electrometer calibration of %x\n\r", sei_instr) ;

printf ("Va value Va DAC word A,/Dvaiuekn\r") ;

for (va val : -!5.O ,'va val <: 15.0 ,'va vai _:o."I)

dac_val = (WORD) (SFM VA GAIN _ va vai ÷ SFM_VA_OFFSET) ;

set_va (sel_instr, va_va!) ;

delay (5) ;

STR_WDOG ) ;

IO PORT1 : sel_instr ;

START_AD ) ;

SELEM () ;

delay (i} ;

ad_vai = ZMeter RD ;

shift_oce_va!s () ;

ad_vai : ~(EMeter_RD) & 0x0FFF ;

printf ("%7.3f 0x%4x %6u\n\r", va_vai, dac_val, a_ val) ;

WORD sel instr ;

REAL va_val ;

WORD dac_val ;

WORD adval ;

/* Check parameters, select instr_ents _/

/* and return instrument value "/

sei_instr = proc_instr_params (paraml, param2, INSTR PARAM) ;

if (sel_[nstr == -i)

return ;

/* Make sure instr_ent is selected */

UNSEL_BOTH () ;

IO_PORTI I= sel_instr ;
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134
135
136
137
138
139
140
141
142
143
i44
145
146
147
148
149
150
151
152
153
154
155
156
!57
!58
159
160
161
162
163
164
!65
166
167
168
169
170
171
172
173
174

voidc_calibvr(paraml,param2}
charparaml[] ;
charparam2[] ;
{

WORD sel_instr ;

WORD vern_val ;

WORD ad_val ;

/* Parameters of co.and

/* ?arameters of command

sel_instr = proc_instr_params (paraml, param2, INSTRPARAM) ;

if (sel_instr == -I)

return ;

/_ Make sure instrument is selected

UNSEL_BOTH () ;

,/

printf ("Vernier calibration of %×\n\r", sei_instr} ;

printf CVern value A/D vaiuekn\r") ;

for (vern_val : 0x000F ; _ern va! <= 0x0FFF ; vern_val :: 0x0uio)

{
set_vern_pg (se! [nstr, vern_val, SET VERN) ;

delay (5) ;

STR_WDOG () ;

IO_PORTI i= sel_instr ;

START_AD () ;

SEL_E_ () ;

delay (i) ;

ad_val = EMeter_RD ;

shift oce vals () ;

ad val = ~(EMeter_RD) & 0x0FFF ;

printf ("0×%4x

}

%6u\nkr", vern_vai, a__vai) ;

/* Check parameters, select instruments */

/* and return instrument value */
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175
176
177
178
179
180
181
182
183
184
185
186
187
188
!89
190
191
192
193
i94
195
!96
197
198
i99
2O0
201
202
203
204
205
206
2O7
208
209

voidc vasweep(paraml,param2)
charparaml[] ;
charparam2[] ;
{

REAL va_val ;

char charin ;

/* Parameters of _._..d_

/" ?arame<ers of command

do

I
for (va_val : -15.0 ; va_va! <: .!5.0 ; va_val *= 0.!)

{

set_va (BOTH_!NSTR, va_vai) ;

STR_WDOG () ;

}
for (va_val : +15.0 ; va_vai >= -i_ 0 ' va_val -: _

set_va (BOTH_INSTR, va vaL) ;

STR_WDOG () ;

}

while ( Serial_ELags & uxzu) '= 0x20) ;

do

charin = _ _ •_e:_,_: () ,

while {charLn != 0x0D) ;

Clear_Com ();

*paraml : *param2 ;

}

/" CLear csr_unication sort flags

/* Used to avsid cowm./er warnings

,/
,/

i

*/



•, - caiib - 8age 7

:ors: none

_arnings: none

Code size: 1081
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Name: types.h */

,/

i_ ?arams: None. _/

_ef_n_tmns through */
,, Purpose: To provide consistent portable type _ _ _ _ _/

I, typedefs. _/

* Mods: Jan_f291 NRV _uthored. _/

_ifndef TYPES_INCLUDED

typedef unsigned char OCTET ; /* 8 bit unsigned integer */

typedef unsigned char BYTE ; /* 8 bit unsigned integer */,/
typede[ unsigned int WORD ; /* 16 bit unsigned integer */

typedef int INT ; /* 16 bit signed integer _/

typedef float REAL ; /* 32 bit floating point number

typedef unsigned long DBLWORD ; /* 32 bit unsigned integer */

#define TRUE 1

_define FALSE 0

_define TYPES_INCLUDED i

_endif



_5
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/* */
/* Module: debug.h */

/* Purpose: The purpose of this header file is To define ...........s */

/, needed to use the CCSDSpacket telemetry standard. */,/
/* */
/* Inputs: None. */

/, ,/
/* Outputs: None. */

/, ,/
/* Uses: Type definitions from "types.h". ,/

/* History: 06_Feb_92 Written. ,/

#include "types.h"

#ifdef MAIN

WORD D_count ;

WORD DEBUGLEVEL ;

/* Counter for loops for DEBUG)

/* Current ievei of debugging
'/

#else

extern WORD D count ;

extern WOW DEBUG_LEVEL ;

TIC

_un_er •/* -_ _ for [ooos (for _EB_) */

/* Current !eve! of deSugging "/

endif

#define DEBUG

#define DEBUG_INIT
OxO000

_define DEBUGMODES 0x0008

_define DEBUGCONVERGENCE 0x0004

#define DEBUG_TM 0x0002

#define DEBUG_IO 0x0001

_define DEBUG SFM MODES _n_n

#define DEBUG_ALPoMODES 0x0040

#define DEBUG_MODES_TM 0x0020

#define DEBUG_LOW_TM 0X0010

#define DEBUG_CONV_ALG 0X0100

/* if 0, don't even compile debugging "/

/* :_'_: _ va_ue of _ "_ LEVEL _/





- sfm-a!p- •

Archimedes8096/80Ci96C-CompilerV3 _n_,_<

Targetoption: 80C196

# Memorymodel : large

# Sourcefile = sfm-alp.c

# List file = sfm-alp.ist

Objectfile = sfm-a!p.rl5

# ASH file : sfm-alp.sl5
# Commandline = sfm-aip.c-ml -v! -z -_ -e -g -L -F -s52 -A

# (cl Conv_[gnt kchLmedes So[tware inc. !990

1

3

6
7
8
9

10

i1
H

i3

15
!6

17
-8
-9

N
22
N

24
25
26

2]
28

29
30
3!
32

33

}S

,/

'* Name: s[m-a'_p.c _/

I* _ /l

/* Params: None. _/

'* Ln?ut: Commandstrb.gs [_om %-422 s,sx. '/

/* 0utpu:: Messages via RS-422 so.'., _,_.a;_........... ,,

/, DrOCra_L_eo -_ .... • ....
/,

/* ?urpose: m_ COLt.... .......... ,/

/* Hods: Dec_12_O/ NR7 .'.'./jLLOT%'3. ,,/

/,

_def[ne _AIN 7%_

_d_ne V_Rc_N "0.999"
'" ._c.':./,.,'_,re,9_'SL<}?f:L.':sb:

#incLude "tm.h"
#incLude <Lo80c/96.h>

#include <sidLe.h>
_incLude "types._"
_inciude "debug.h"

_inc/ude "com_p:oc.h"
#incLude "modes.h"

_inchde "io.h"

void /nit sys:em {] ;
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36

37

38

39

4O

41

42

43

44

45

46

47

48

49

5O

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

7O

71

72

73

74

75

76

77

78

79

8O

81

82

83

84

85

void send hello () ;

voidmain ()

{
BYTE fen

char cor_nand[255};

STR_DOG ();

init_system() ;

c_clrscr(NULL,NULL};

send_hello () ;

STR_WDOG();

ROM_Test ();

ZRAM_Test ();

TelemTest () ;

ZTR_WDOG() ;

c status (NULL,NULL};

printf CSFM_ALP>") ;

do

{

sleep (};

7 n_/" _e.... h of commandstring "/

' . .... o,, keyboard '/,/" Str:ng read _ r_ m

/" Strooe Watchdog:[mer */

/" [nitiaiize hardware & flags */

,, ,,_sr screen and cut up message '/

* Strooe _atchdoq timer */

if (ACCEL_STAT()> :]

{

T START ();

WDOG_HiCH ()

SEL_BOTH ()

START_AD ()

UNSEL_BOTH()

delay (I) ;

data to um _}

nextmode steo _ •

! ,i_c R:!_i_! '

,'" _tSrt ii:;:','er/: ....

,,'" ?!_:e :on','er:e_: va!se(s) Lr_:o T_ '/
ca'J(@L,:_ _csrcs:[_te} '/

• 2e_ _s '_XL 2t:}c{s) i': 3;,:le
, /

i



86

8]

88

89

9O

91

92

93

94

95

96

97

98

99

100

I01

102

i0

104

105

I06

107

108

Ii0

ill

!!2

113

!14

1!5

i16

!!7

118

i19

120

i21

!22

123

D_ce
- sfm-a/p - _',

/-['e.emele" sty scs,s_ete sac<ets ''

send_ready_tm () ;

WDOG_LOW() ;

}

else

{
if ((idle_count% IDLETM TIME)-- 0)

(
IDLE_telem.Lnstr_hdr.start_t[me= :OXLZJ4oO_oU_ idle_count,

IDLE_packet_ready= TRUE ; /" Sen_ [_iesacke<occasionally

sendready_tm();

}

idle_count++;

STR_WDOG();

/' [£ CR is SetecLe@

if ((Serial_Flags& 9x20} -=9x20)

(
/* Rea_ cozmamc[rcm9u[[e/

ten = -! ;
do

con_nand[++Leni- getchar () ;
while (com_mand[/en]!= OxOD);

co_and[!en]= '\O' ;

Clear_tom ();

com_proc (ccmmand, ten) ;

/" CLear ...... ':c_<!cn sot< flags

/'_ ?recess corsage s_r:r._

while (TRUE);

,/

*/

,/



- arm-alp - Page 4

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

i47

!48

149

150

i51

i52

153

!54

155

156

void init_system()

{

DEBUG_LEVEL : DEBUG_INIT ;

init_oces () ;

set_va (BOTH_INSTR, 0.0) ;

set grid (I, 0.0) ;

set_grid (2, 0.0) ;

set_grid (3, 0.0) ;

set_grid (4, 0.0) ;

Probe Cln WR = 0x8000 ;

clean_word = 0x8000 ;

init_telem () ;

if (ACCEL_STAT () := O)

{

init_modes () ;

Clock_Z? = 0 ;

}

,/_ [nitiaiize oe_ugginq fiags */

/_ !ni<iaLize optocoup_ed e!ec:ro_eter's '/

/* clock, preamp & vernier registers '/

/* initialize VA Generators (0 Volts) '/

z* Unse!ect both instruments (SFM & ALP) "/

/* [ninialize Grid Voltages (0 Volts) _/

/_ r.niu_a[_zeProbe Cleaning <o_.t.ol _/

/_ [n[tia![ze 7elenet_? System ,/

/_ Re!sL:i_ilse zoce sc[s<ers

/_ Reset elmer sack _o sero



157

158

159

160

161

162

163

164

165

166

167

168

void send_hello ()

printf ("Solar Fhx Monitor a_d Advanced kangmu=-r?rcseV'\r"] ;

printf (.... - _ Control "' ' ,

printf (................................................\n\r") ;

print[ ("Version %s Compiled on %s %skrAr",

VZRSION, DATE , __t!MZ ) ;

printf (................................................\nkr"} ;

}
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i69

_r[O[S: none

Warnings: none

Code size: 557
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/, */
/* Module: */

* Purpose: */

/* Inputs: */

/, */

/* Outputs: */

/, */

/* Uses: */

/, '/
/* History: 14 Feb 92 Written. */

/, */

com_proc.h

The purpose of this header file is to define the command

processor structures.

None.

None.

Nothing from other files.

#include "types.h"

****************************************************************************

|define CMD_ELEM i0 /* Number of elements in commmand line */

#define CMD_LEN I0 /* Max Length of command line element */

typedef struct cmdstruct

char *command ;

BYTE minlen ;

void (*cmd_fun)() ;

BYTE num_params ;

cmd_array ;

/* Command string (in uppercase */

/* Min # of chars needed for command */

/* Point to processing subroutine */

/* Number of parameters for command */

#define REAL_PARAM 99

#define WORD_PARAM 55

#define GRID_PARAM 33

#define TELEM_PARAM 22

#define INSTR_PARAM 00

#ifdef COM_PROC_C

void com_proc (char [], int fen) ;

void c_help (char

void c_reset (char

void c_tstart (char

void c_tstop (char

void c_smode (char

void c_status (char

void c ser tm (char

[], char []} ;

[], char []) ;

[l, char []) ;

[l, char []) ;

[], char []) ;

[], char [ ;

[l, char [ ;

void c set va (char

•_oid c_set_grid (char

3id c set vern (char

,old c_set_pg (char

void c_sample (char

void c_relay (char

void c_tm_test (char

[], char [l ;

{], char If) ;

[], char [)) ;

[], char []) ;

[], char []) ;

[], char []) ;

[], char [I) ;



voidc_convtest(char[], char[I) ;
voidc_convtest2(char[], char[]) ;

toldc_clrscr (char[1, char
toldc_debug(char[], char
/,
void c_setport (char if, char

void c_w_299 (char [], char

void c_r_299 (char [], char

void c_shift (char [], char

void c_start_ad (char [], char

void c_latch_gn (char [], char

*/
void c_ioader (char [], char

[]);

[I);

[]);
if);

[]);
[]);

[]);
[]);

(]);

BYTE proc_instr_params (char [], char [], BYTE param_type) ;

void uppercase (char *strptr) ;

WORD hex_conv

WORD dec_cony

WORD bin_cony

(char param[]) ;

(char param[]) ;

(char param[]) ;

char comm_v[CMD_ELEM][CMd)_LEN];

WORD comm_c

/* Array of command elements

/* Number of elements in array

,/

,/

const cmd_array commands[] = { "HELP"

"RESET"

"TSTART"

"TSTOP"

"SMODE"

"STATUS"

"SERTM"

I, c_help

i, c_help

5, c_reset

4, c tstart

4, c_tstop

4, c_smode

3, c_status

3, c ser tm

0},

0 },

0i,

0 },

0},

!},

0},

1 },

"VA"

"GRID"

"VERN"

"PG"

"SAMPLE"

"RELAY"

"CALlBVA"

"CALIBGR"

"CALIBEM"

"CALIBVERN"

"CONVTEST=

"CONVTEST2"

"VASWEEP"

"TMTEST"

2, c set va , 2 },

2, c_set_grid, 2 },

4, c set yarn, 2 },

2, c_set_pg , 2 },

2, c_sample , 0 },

3, c_relay , i },

7, c_calib_va, I ,

7, c_calib_gr, i ,

7, c_calib_em, i ,

9, c_calib_vr, i ,

8, c convtest, 2 ,

9, c_convtest2,2 },

7, c va sweep, 0 },

6, c tm test , 0 },

*

*/

"CLS"

"DEBUG"

{ "PORT"

"W299"

"R299"

"SHIFT"

"START"

"LATCH"

"LOADER"

3, c_clrscr , 0 },

5, c_debug , 1 },

2, c_setport , i },

2, c w 299 , i },

2, c r 299 , 0 },

2, cshift , 0 },

2, c_start_ad, 0 },

2, c_latch_gn, 0 },

6, c_ioader , 0 } } ;



#else

externvoidcomproc

externvoidc_status

externvoidc_clrscr

(char[], int fen);

(char[], char[]) ;

(char[], char[I) ;

externBYTEproc_instr_params(char[], char[], BYTEparam_type);

externvoiduppercase

externWORDhex_conv
externWORDdec_conv
externWORDbin_conv

|endif

(char*strptr);

(charparam[]);
(charparam[]);
(charparam[]);

externvoid loader () ;
externvoid Clear_Com() ;

#defineNUM_COMMANDS(sizeof(commands)/ sizeof(cmd_array))

#define STRNCOMP(strl,str2,n)

#define STRCOMP (strl,str2)

_define MAX (a,b)

(strncmp(strl,str2,n) == O)

(strcmp(strl,str2) == 0)

(a > b ? a : b)
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i#_#_#i_i_i_i_#_##_i_#_#_i_#_H_H#i_H_i#_i_H_H#iH_i_#_##i##_####_#H_H

Archimedes8096/80C196C-CompilerVB.001/DOS 14/Jui/92 16:23:59
i

# Targetoption= 80C196
# Memorymodel = large

# Sourcefile = com_proc.c

# List file = com_proc.lst #

| Objectfile = com_proc.rl5
| ASM file = com_proc.sl5

# Commandline = com_proc.c-ml -vl -z -P -e -g -h -F -p52-A #

i (c}CopyrightArchimedesSoftwareInc. 1990

Hi_ii|_#_iiI_#_i_i_||ii_i_H#HiH_#Hi_iH_H_i_iH_HiiHiiH_HH_i_iiii_H_iI#_HH

1 *****************************************************************************

2 /* */
3 /* Name: com_proc.c */
4 /* */

5 /* Params: None. */

6 /* */

7 /* Input: None. */
8 /* */

9 I* Output: *I

i0 /* */
II I* *I

12 /* Purpose: */

13 /* */

14 /* */

15 /* Nods: Jan 12 91 NRV Authored. */

16 /* */

17 *****************************************************************************

18
19 _defineCOM_PROC_CTRUE

20

21 #include<stdio.h>

22 #include<stdlib.h>

23 #include<ctype.h>

24 _include<string.h>

25 #include<io80c196.h>

26 #include"types.h"

27 #include"debug.h"

28 |include"calib.h"

29 #include"com_proc.h"

30 #include"modes.h"

31 |include"io.h"

32 |include"tm.h"

33

34

35 REAL real_out;
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
5O
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
7O
71

72

73

74

75

76

77

78

79

8O

81

82

83

84

85

WORD word_out;

void comproc (charcommand[], int fen)

{
BYTE pos ; /* Positionin commandstring */

BYTE cpos ; /* Positionin currentcommandelement */

char prev ; /* Previouscharacter */

BYTE command_OK ; /* Is it a validcommand */

/* PARSE (arghhhhh!!!)commandlineand */

/* stuffspacedelimitedwords into */

/* an argv type stringarray!!! */

comm_c: 0 ;

cpos = 0 ;

pos = 0 ;

prev =' ' ;
do

if (isspace(command[posl))

{

if (!isspace(prev))

{
comm_v[comm_cl[cpos]:

comm_c++;

cpos = 0 ;

prev= command[posl;

}
}
else

'\0' ;

{
comm_v[comm_c][cposl: command[post;
prey = command[pos];

cpos++;

)

pos+÷;

}
while ((pos<: len)&& (comm_c< CMD_ELEM));

if (fen!:0)

comm_c++;

uppercase(comm_v[01);

if (comm_c!= 0)

{
command_OK= FALSE;

pos : 0 ;
do

{

/* Convertcomm_c[Olto uppercase

/* Processcommand

,/

,/
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86

87

88

89

90

91

92

93

94

95

96

97

98

99

i00

i01

if STRNCOMP(comm_v[0],commands[pos].command,

MAX(commands[pos].minlen,strlen(comm_v[01))))

{
if ((comm_c- 1 ) == commands[pos].num_params)

(*commands[posl.cmd_fun}(comm_v[l],comm_v[2]);
else

printf C\0071nvalidnumberof parameterskn\r");

command_OK: TRUE ;

}

pos++;
}
while ((pos< NUM_COMMANDS)&& (!command_OK));

if (!command_OK)

printf ("\007Unrecognizedcommand![\n\r");
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i02

103

104

105

i06

107

I08

109

ii0

iii

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

void c_help (paraml, param2)

char paraml [] ; /* Parameters of command */

char param2 [] ; /* Parameters of command */

{
c_clrscr (NULL, NULL) ; /* Clear screen */

printf

printf

printf

printf

printf

printf

printf

printf

printf

"\n\r") ;

"HELP or

"RESET

"TSTART

"TSTOP

"TSET

"SMODE

"STATUS

"SERTM

val

instr mode

ON/OFF

Display this help screen \n\r")

Ready CPU values for flight (clock, etc.) \nkr")

Manually start timer and simulate launch \nkr")

Stop manually started timer
Set timer value to 'val'

Run specified instrument mode

Display system status

Set serial telemetry on or off

\n\r")

\n\r")

\nkr")

\n\r")

\n\r")

printf ("GRID grid# val

printf ("VA instr val

printf ("VERN instr val

printf ("FG instr val

printf ("SAMPLE instr

printf ("RELAY val

Set grid voltage (i-3) DAC (12 bits) \n\r") ;

Set 'instr's VA Gen DAC (16 bits) \nkr") ;

Set electrometer's vernier (12 bits) \nkr") ;

Set electrometer's preamp gain (3 bits) \n\r") ;

Get sample from instrument's A/D (12 bits)kn\r") ;

Write 'val' to relay control latch \nkr") ;

printf ("LOADER Jump to Loader program \n\r") ;

printf ("\nkr") ;

*paraml : *param2 ;

}
/* Used to avoid compiler warnings */
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140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

voidc_reset

charparaml [];

charparam2 [];

{

T_STOP ();

init_modes();

Clock_ZP= 0 ;

*paraml= *param2;
}

(paraml,param2)
/* Parametersof command

/* Parametersof command

/* Stop timeroverride

/* Reinitializemode pointers

/* Resettimerback to zero

/* Usedto avoidcompilerwarnings

*/
*/

*/

*/

*/

,/
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156

157

158

159

160

161

162

163

164

165

166

void c_tstart

charparaml [];

charparam2 [];

{

T_START();

*paraml = *param2 ;
}

- com_proc-

(paraml, param2)
/* Parametersof command
/* Parameters of command

/* EnableJiffyOverride£1ag

/* Used to avoidcompilerwarnings

Page

*/

*/

*/

*/



167
168
169
170
171
172
173
174
175
176
177
178

voidc_tstop
charparaml[] ;
charparam2[] ;
{

TSTOP ();

*paraml= *param2;

}

- com_proc-

(paraml,param2)

/* Parametersof command

/* Parametersof command

/* DisableJiffyOverrideFlag

/* Used to avoidcompilerwarnings

Page

,/

,/



179

180

181

182

183

184

185

186

187

188

- com_p[oc-

void c_smode (paraml, param2)
char paraml [] ;
char param2 [] ;
{

/* Parameters of command
/* Parameters of command

*paraml : *param2;
/* Used to avoid compiler warnings

Page

*/

*/

*/



189
190
191
192
193
194
195
196
197
198
199
2OO
201
2O2
203

204

205

206

207

2O8

209

210

211

212

213

214

215

216

217

218

219

- com_proc-
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voidc status(paraml,param2)
charparaml[J ;

char param2[] ;
{

int ad val_in;

/* Parametersof command

/* Parametersof command

printf (................................................\n\r");
printf ("LaunchDetect: %sknkr",

(ACCEL_STAT()> 0 ? "TRUE": "FALSE")} ;

printf ("Time = %7.2fs = %lukn\r",(REAL)Clock_ZP/ TICKS_PERSECOND,

ClockZP ) ;

printf ("SerialTM is %sknkr",(send_serialtm > O ? "ON": "OFF"));
printf("Mode%u = %s @ step %ukn\r",SFM_Mode_Ptr,

modelist[CurtSFM_Mode].sname,SFM Mode_Step);
printf ("Mode%u = %s @ step %u\nkr",ALP Mode Ptr,

modelist[Curr_ALP_ModeJ.sname,ALP_Mode_Step);

printf ("Flags= 0x%02X Status= 0x%02X\n\r",Flags,Status);

printf ("Portl= 0x%02X Port2 = 0x%02X\nkr",20PORT1,[O PORT2).
printf CSFM is %sknkr", - - '

(MON_SFM_RLYO> 0 ? "MEASURING": "CLEANING,,)) ;
printf ("ALPis %sknkr",

(MON_ALP_RLY(]> 0 ? "MEASURING": "CLEANING"}) ;
ad_val_in: read_AD(3);

printf ("+28Vmon = %5dknkr",ad_val_in);

printf (................................................\n\nkr");

*paraml= *param2; /* Usedto avoidcompilerwarnings */}

,/
,/
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void c sertm (paraml,param2)
char paraml[] ;

char param2[] ;
{

uppercase(paraml);

/* Farametersof command

/* Parametersof command

if (STRNCOMP(paraml,"ON", strlen(paraml)))
send_serial_tm= TRUE ;

else if ( STRNCOMP(paraml,"OFF",strlen(paraml)))
send_serial_tm= FALSE;

else

printf ("\x071nvalidparameter[\n\r");

*paraml= *param2;
}

/* Used to avoid compilerwarnings

Fage I0

*/

*/
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voidc setva (paraml,param2)
charparaml[] ; /* Parametersof command */

charparam2 []; /* Parametersof command */

{
BYTE sel_instr;

/* Checkparameters,selectinstruments*/
/* and returninstrumentvalue */

sel_instr= proc_instr_params(paraml,param2,REAL_PARAM);
if (sel_instr=: -i)

return;

set_va(sel_instr,real_out); /* Writevalueto latches& D/A

UNSEL_BOTH();

}
/* Unselectboth instruments
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260
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262

263

264

265

266

267

268

269

270

271

272

273

274

275

void c_set_grid (paraml, param2)

char paraml [] ;

char paras2 [} ;

(

BYTE grid_num ;

/* Parameters of command

/* Parameters of command

,/
,/

/* Check parameters, select instruments */

/* and return instrument value */

grid_num = (BYTE) proc_instr_params (paraml, param2, GRID_PARAM) ;

if (grid_num ==-I)

return ;

set_grid (grid_num, real_out) ; /*Write value to D/A converter

}

,i
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void c set vern (paraml,param2)

char paraml[] ;

charparam2 [];

{

BYTEsel_instr;

/* Parametersof command
/* Parameters of command

*/

*/

/* Checkparameters,selectinstruments*/

/* and returninstrumentvalue */

sel_instr: proc_instr_params(paraml,param2,WORD_PARkM);
if (word_out== -i)

return;

/* Not & Truncateverniervalue

word_out= word_out& 0x0FFF;
*/

set_vern_pg(sel_instr,word_out,SET_VERN);
}

13
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294
295
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299
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303
304
305
306
307
3O8
309
310
311
312

voidc_set_pg(paraml,param2)
charparaml[] ;
charparam2[] ;
{

BYTE sel_instr;

/* ?arameters o[ co_and

/* Parameters of command

,/
,/

* Check parameters, select instruments */
* and return instrument value */

sel_instr= proc_instr_params(paraml,param2,WORD_PARAM);

if (wordout == -i)

return;

word_out &= 0x000F;

word_out <<= 12 ;

/* Truncatepreampgain valueto 4-bits*/
/* Shift4-bitsto MS nibble */

set_vern_pg(sel_instr,word_out,SET_PG);

}
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void c_sample (paraml,param2)

char paraml[] ;

char param2[] ;

{
WORD trash ;

/* Parametersof command

/* Parametersof command

SEL_BOTH() ;

START_ADO ;

SEL_EM ();

delay (i);

trash: EMeter_RD;

shiftoce vals ();

UNSEL_SFM();

new ALP AD val : EMeterRD ;

new ALP AD val = ~(EMeter_RD)& 0x0FFF;

UNSEL_ALP();

SEL_SFM() ;

new SFM AD val : EMeter_RD;

new SFM AD val = ~(EMeter_RD)& OxOFFF;

printf ("ALPA/D value:%d(0x%x)\n\r",new ALP AD val,new ALP AD val) ;

printf ("SFMA/D value=%d(0x%x)knkr",new ZFM AD val, new SFM AD val) ;

*paraml: *param2;

)
/* Usedto avoidcompilerwarnings */

15
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352
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355
356
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358

voidc tmtest
charparaml[] ;
charparam2[] ;
{

test_telem() ;

*paraml= *param2;

}

- cornproc-

(paraml,param2)
/* Parametersof command

/* Parametersof command

/* Used to avoidcompilerwarnings

Page 16

*/
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359

360

361
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363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

void c_relay (paraml, param2)

char paraml [] ;

char param2 [] ;

{
char new_r_val ;

/* Parameters of command

/* ?arameters of command

/* New value for relay control word

switch (toupper(paraml[O]))

case 'X' : new_r_val : hex_conv (paraml+l) ;

break ;

case 'B' : new_r_val = bin_conv (paraml+l) ;

break ;

default : new_r_val = dec_conv (paraml ) ;

break ;

if (new_r_val :: -i)

printf ("\x07Invalid parameter[\nkr") ;

else

Timer_WR : ((WORD) new r val & 0x00FF) + 0x8000 ;

*paraml = *param2 ; /* Used to avoid compiler warnings

,/
,/

,/
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385

386

387

388

389
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397
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4O6

4O7

408

409
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413
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416

417

418

419

420

421

422

423

424

425

426

void c_convtest (paraml, param2)

char paraml [] ;

char param2 [] ;

{

BYTE step ;

/* Parameters of command

/* Parameters of command

BYTE sel_instr ;

/_ and return instrument value

sel_instr : proc_instr_params (paraml, param2,WORD_PARAM) ;

if (word_out :: -i)

return ;

if (sel_instr == -i)

return ;

for (step = 0 ; step < NUM PVG SET STEPS ; step++)

{ /* Start A/D Conversion

STR_WDOG () ;

SELBOTH () ;

START_AD () ;

UNSEL_BOTH () ;

delay (I) ;

data to tm () ;

/* Place converted value(s) into TM

/* packet (if appropriate)

set_modepvg (step, sel_instr, word_out) ;

delay (4) ;

if (sel_instr :: ALP_INSTR)

printf ("ALP pg:%d vern=0x%X\n\r", (ALP_Vern_PG & 0xf000)>>12,

-(AhP_Vern_PG) & 0x0FFF } ;

else

printf ("SFM pg:%d vern=0x%Xknkr", (SFM_Vern_PG & 0xf000)>>12,

~(SFM_Vern_PG} & 0x0FFF ) ;

*paraml = *param2 ;

}

/* Used to avoid compiler warnings ,/

/* Check parameters, select instruments */

,/
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void c_convtest2(paraml,param2}

char paraml[] ; /* Parametersof command */

char param2[] ; /* Parametersof command */
{

BYTEstep ;

REAL va_val ;

BYTE sel_instr;

/* Checkparameters,selectinstruments*/

/* and returninstrumentvalue */

sel_instr= procinstr_params(paraml,param2,WORD_PAP_%M);
if (wordout == -i)

return;

if (sel_instr== -I)

return;

for (step= 0 ; step < NUM_VCONVERGE_STEPS; step++)

{ /* StartA/D Conversion
STR_WDOG ();

SEL_BOTH ();

START_AD ();

UNSEL_BOTH();

delay (i);

data to tm ();

/* Placeconvertedvalue(s)intoTM

/* packet(ifappropriate)

vconverge(step,se!_instr,word_out);
delay(4);

switch(sel_instr)

case SFM_INSTR:

va_val= ((REAL)va_conv_val- SFMVA_OFFSET)/ SFM_VA_GAIN;
break;

case ALP_INSTR:

va_val= ((REAL)va_conv_val- ALP VA OFFSET)/ ALP VA_GAIN;
break ;

if (sel_instr= ALF_INSTR)

printf ("ALPva:%7.3f(0x%X) ad:0x%X\n\r",

va_val,va_conv_val,new_ALP_AD_val);
else

printf("SFMva=%7.3f(0x%X) ad=0x%X\nkr",

va_val,va_convval, new SFM AD val) ;
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478

*paraml= *param2;

- com_proc - Page 20

/" Used to avoid compiler warnings */
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479

48O

481

482

483

484

485

486

487

488

489

490

491

492

493

void c_clrscr (paraml,param2) ,/
charparaml[] ; /* Parametersof command

charparam2 [l; /* Parametersof command */

(
printf ("\f");

*paraml= *param2;

}

/* Usedto avoidcompilerwarnings
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494
495
496
497
498
499
50O
501
502
5O3
504
505
506
507
508
5O9
510
511
512
513
514
515
516
517
518
519
52O
521
522

voidc_debug(paraml,param2)
charparaml[] ;
charparam2[] ;
{

WORD new_d_lev;

/* Parametersof command

/* Parametersof command

/* New levelof debugging

switch(toupper(paraml[01))

{
case'X' : new_d_lev= hex_conv(paraml+l);

break;

case 'B' : new_d_lev: bin_cony(paraml+l);
break;

default : new_d_lev= dec_cony(paraml) ;
break;

)

if (new_d_lev== -i)

printf ("\x07mnvalidparameter!kn\r");
else

{

printf ("DebuggingLevelset to %d(0x%x)inir",new_d_lev);

DEBUG_LEVEL= (unsignedchar)new d_iev;
}

*param2: *paraml; /* Usedto avoidcompilerwarnings



- com_proc- Page23

523
524
525
526
527
528
529
530
531
532
533

voidc_ioader
charparaml[I ;
charparas2[] ;
{

loader();

(paraml,param2}

*paraml: *param2;

}

/* Parametersof command

/" Parametersof command

/* Usedto avoidcompilerwarnings

,/

,/

,/
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561

562

563

564

565
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570
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577

578

579

580

581

582

583

BYTE proc_instr_params(paraml,param2,param_type)

char paraml[] ; /* Parametersof command

char param2[] ; /* Parametersof command

BYTE param_type; /* Type of parameter

{
BYTE ret_val;

uppercase(paraml);

if (param_type!=GRID_PARAM)

(
if ( STRNCOMP(paraml,"SFM", strlen(paraml)))

ret_val: SFM_INSTR;

else if ( STRNCOMP(paraml,"ALP", strlen(paraml)))

ret_val: ALP_INSTR;

else if ( STRNCOMP(paraml,"BOTH",strlen(paraml)))

_et_val: BOTH_INSTR;

else

{
printf ("\x07mnvalidparameter\'%s\'[\n\r",paraml);

return (-I);

}
}
else

ret_val: dec_cony(paraml) ;

switch(param_type)

{
caseGRID_PARAM:

case REAL_PARAM:

real_out= 0.0 ;

sscanf(param2,"%f",&real_out);
break;

case INSTR_PARAM:

break;

caseWORD_PAP4_M:
default

if (toupper(param2[0})== 'X')

word_out= hex_conv(param2÷l);

else if (toupper(param2[O])== 'B')

,/
*/
*/
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584

585

586

587

588

589

590

591

592

593

594

595

596

597

word_out= bin_conv(param2+l};

else

word_out= dec_cony(param2)

if (word_out:: -I)

{
printf("\xO71nval[dparameterV%sk'!\nkr",param2);

return(-i);

}
break;

return(ret_val);
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598
599
600
601
602
603
604
605
606
607
608
609

voiduppercase(char*strptr)
{

WORD pos ;

/* Convertstringto uppercase

pos = strlen (strptr);
do

strptr[pos]= toupper(strptr[posl

while (pos--> O) ;
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610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

WORD hex_conv (param)

char param [] ;

(

BYTE plen

BYTE count ;

char c

WORD outval = 0 ;

plen = strlen (param) ;

/* Length of parameter string */

/* Counter for loop */

/* Uppercase version of current char */

/* Value to be returned */

/* Get length of string to be converted */

/* Loop character by character

for (count = 0 ; count < plen ; count÷÷)

c = toupper (param[count]) ;

if (isdigit (c))

outval = (outval << 4) + (c - '0'

else if (c >= 'A' && c <= 'F')

,/

) ;

outval = (outval << 4) ÷ (c- 'A' + I0) ;

else

return (-i) ;

return (outval) ;

)
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660

661

WORD dec_cony(param)

charparam [];

{
BYTE plen ;

BYTE count ;

char c

WORD outval= 0 ;

/* Lengthof parameterstring */

/* Counterfor loop */

/* Uppercaseversionof currentchar */

/* Valueto be returned */

/* Get lengthof stringto be converted*/

plen= strlen (paras);
/* Loopcharacterby character */

for (count= 0 ; count< plan ; count++)

{

c = toupper(paras[count]);

if (isdigit (c))
outval= (outval* i0) + (c- '0');

else

return(-I);

)

return(outval);

)
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WORD bin_conv (param)

char param [] ;

{

BYTE plen

BYTE count ;

char c

WORD outval = 0 ;

/* Length of parameter string */

/* Counter for loop */

/* Uppercase version of current char */

/* Value to be returned */

/* Get length of string to be converted */
plen = strlen (param) ;

/* Loop character by character */
for (count = 0 ; count < plen ; count++)

{

c = toupper (param[count]} ;

if (c == 'I' II c == '0')

outval = (outval << I} + (c - '0') ;
else

return (-i} ;

}

return (outval) ;

29
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rrors:none
,_arnings:none

Code size: 3690
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364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

- modes2 -

void alp_hr_ne ()

{

if (ALP_Mode_Step := 0)

{

set_va (ALF_[NSTR, 5.0) ;
}

if (ALP_Mode_Step < NUMPVG_SET_STEPS)

{ /* Set preamp & vernier gain near FS

set_modepvg (ALP_Mode_Step,ALF_INSTR, NEAR50_FS) ;

Page 15
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399
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void alp_clean ()

(

if (AI__.Mode_Step== 0)

set_va (ALP_INSTR, 0.0);
}

/' Perform switching to clean probe
if (ALP_Mode_Step<= 2)

clean_prb (ALP_INSTR,ALP_Mode_Step);

/* Perform switching to do measurements
if (ALP_ModeStep >= CLEANING_TIME+2)

uncln_prb(ALP_INSTR,ALP_Mode_Step- (CLEANING_TIME+2)};

if (ALP_Mode_Step>= (modelist[CurrALP ModeJ.num_steps- i))
{

ALP_packetready= TRUE ;
}

,/

,/

16
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_rors:none.
.,arnings:none
Codesize:2782





Thepurposeof this headerfile is to definemacrosand
referenceroutinesusedfor hardwarecontrolandI/O.

None.

None.

80C196specificdefinitionsfromincluding<io80C196.h>.

06Feb92 Written.

#defineALP_INSTR0x20
IdefineSFM_INSTR0x40
#defineBOTH_INSTR0x60

IdefineSTR_WDOG(){IO_PORTII=
#defineWDOG_HIGH(){IO_PORTIl=
#defineWDOG_LOW{){IO_PORTI&=

0x80; IO_PORTI&:0x7F;} I* PulsePI.7 *I

0x80 ;} I* Pin PI.7 = I */

0x7F ;} /* Pin PI.7 = 0 */

#defineSEL_SFM() {IO_PORTII= SFM_INSTR ;} I* Pin 71.6= I *I

#defineUNSEL_SFM() {IO_PORTI&= 0xBF ;} /* Pin 71.6 = 0 */

ldefineSEL_ALP() {IO_PORTII= ALP_INSTR ;} /* Pin PI.5 = i */
#defineUNSEL_ALP() {IO_PORTI&: 0xDF ;} I* Pin PI.5 = 0 *I

#defineSEL_BOTH() {IO_PORTII= BOTH_INSTR;) /* Pin PI.6: 1 & pl.5 : I */

#defineUNSEL_BOTH(){IO_PORTI&: 0x9F ;} /* Pin PI.6= 0 & PI.5 = 0 */

#defineSEL_EM() {IO_PORTII:0xl0 ;} I* Pin PI.4: I *I

#defineSELVA() {IO_PORTI&= 0xEF ;} /* Pin PI.4= 0 */

Idefine

#define

Idefine

ldefine

Idefine

#define

#define

ldefine

Idefine

_define

START_AD() (IO_PORTII= 0x08 ; IO_FORTI&= 0xF7 ;

STARTAD ON() {IO_PORTII= 0x08 ; }

STARTAD OFF() {IO_PORTI&= 0xF7 ; }

LATCH_PVGO

MON SFM RLYO

MON ALP RLYO

SFM_CLEAN_ON()

ALP_CLEAN_ON()

SFMCLEAN_OFF()

ALP_CLEAN_OFF0

ACCEL_STAT()

IS TM FULL()

#define

Idefine

} /* PulsePi.3 '/

{IO_PORTII= 0x04 ; IO_PORTI&: 0xFB ;} I* PulsePI.2 */

(IO_PORT2& 0x80) I* Port pin P2.7*I

(IO_PORT2& 0x40) I* Portpin P2.6*I

{ IO_PORTII= 0x01 ; } I* Port pin PI.0 *I

( IO_PORTII:0x02 ; } I* Portpin PI.I *I

{ IO_PORTI&= 0xFE ; }

{ IO_PORTI&= 0xFD ; }

(IO_PORT2& 0x08)

(IO_PORT2& 0xl0)

ldefineT_START() { Flags I= 0x02 ; }



|define T_STOP()

Idefine JIFF_STOP()

#define JIFF_RUN ()

{ Flags &: 0xFD ; }

((Flags & 0x02) = 0)

((Flags & 0x02) > 0)

_define SFM CLN 1 0x0001

#define SFM CLN 2 0x0002

#define SFM PRB 1 0x0004

#define SFM PRB 2 0x0008

#define ALP CLN 1 0x0010

#define ALP CLN 2 0x0020

_define ALP PRB 1 0x0040

Jdefine ALP PRB 2 0x0080

#define SET_VERN 0x42

Idefine SET_PG 0x24

#define SET VERN_PG 0x66

/* Used in conjunction with set_vernpg */

|define PRE_I 0x7000

|define PRE_2 0x3000

#define PRE_3 0xl000

|define PRE_4 0x0000

/* Highest gain range */

/* Lowest gain range */

extern WORD Grid_Volt WR ;

extern WORD Timer_WR ;

extern WORD Probe Cln WR ;

_xtern WORD VAGen_WR ;

extern WORD _eter_WR ;

extern WORD EMeter_RD ;

extern WORD Telem_WR ;

/* References to variables defined to */

/* be external addresses in SFMALP.ASM */

extern BYTE Serial_Flags ;

extern BYTE Flags

extern BYTE Flags2

/* References to variables defined to */

/* be in CPU's RAM in SFMALP.ASM */

/* References to variables defined to */

/* be in ZRAM in SFMALP.ASM */

extern WORD SFM_Vern_PG ;

extern WORD ALP_Vern_PG ;

extern WORD SFM VA Val ;

extern WORD ALP VA Val ;

extern WORD clean_word ;

extern DBLWORD Clock_ZP ;

extern BYTE Status

extern void loader ( ) ;

extern void delay (int ms ) ;

extern void sleep ( ) ;

extern int read_An (int chan) ;

extern void ROM_Test (



externvoidZRAM_Test(
externvoidTelem_Test(

[fndefIO_C

) ;
7;

extern void init_oces (
7 ;

extern void shift oce vals (

extern void set_grid

extern void set_grid_dac

extern void set_dac4

extern void set_va

extern void set va dac

extern void set_vern_pg

extern void clean_prb

extern void uncln.prb

) ;

(BYTE grid_no, REAL voltage) ;

(BYTE grid_no, WORD dac_in ) ;

( WORD dac in ) ;

(BYTE instr , REAL voltage) ;

(BYTE instr , WORD dac_val) ;

(BYTE instr , WORD value, BYTE val_type) ;

(BYTE instr , BYTE step ) ;

(BYTE instr , BYTE step ) ;

_else

void init_oces (

void shift_oce_vals

void set_grid

void set_griddac

void set_dac4

void set_va

vold set_va_dac

void set_vernpg

void clean_prb

oid uneln_prb

.,ORDread ad

7 ;

( 7;

(BYTE grid_no, REAL voltage) ;

(BYTE grid_no, WORD dac_in ) ;

( WORD dac_in } ;

(BYTE instr , REAL voltage) ;

(BYTE instr , WORD dac_val) ;

(BYTE instr , WORD value, BYTE val_type) ;

(BYTE instr , BYTE step ) ;

(BYTE instr , BYTE step ) ;

(BYTE instr ) ;

_endif
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/ */
/* ,/
/* Module: io.c ,/

/, ,/
/* Purpose: The modulecontainsproceduresto performlow level1/O */

/, (A/D,D/A, set vernier& gain,shifts). */

/, _/
/* Inputs: None. ,/

/, ,/
/* Outputs: None. ,/

/* Uses: 80C196specificdefinitionsfrom including<io80C196.h>. */

/* History: 06_Feb_92 Written. ,/

/,

#define IO_C TRUE

#include<stdio.h>

#include<io80C196.h>

#include"types.h"

#include"debug.h"

#include"io.h"

_include"calib.h"

#include"modes.h"

void init_oces ()

{

SEL_B_H () ;

shift_oce_valsO ;

/* Selectboth instruments */

/* fn[t[a[izeprogrammabletimer _/

/* Set 8reampto range4 [lowestgain) */



36
37
38
39
4O
41
42
43
44
45
46
47

SEL_EM() ;
EMeterWR= OxOEFF;
SFM_Vern_PG: OxOEFF;
ALP_Vern_PG=OxOEFF;

shift ocevals() ;

LATCH_PVG() ;

UNSEL_BOTH() ;

- io - Page

/* Set Vernierto OxOlO0 (gain= l.O) */

/* Shiftvaluesto Electrometer */

/* Latchpreampand verniergains */

/* Unselectboth instruments */
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void shiftoce vals ()

{

#if DEBUG

if ((DEBUG_LEVEL& DEBUG_IO))

printf("shiftoce vals\n\r");

lendif

Timer_WR= 0x0330;

Timer_WR= 0x0004;

Timer_WR= 0x0002;

Timer_WR= 0x03B0;

Timer_WR= 0x020F;

Timer_WR= 0x0200;

Timer_WR= 0x0376;

Timer_WR= 0x0114;

Timer_WR= 0x0100;

delay (I);

Timer_WR= 0x0370;

}

/* InitializeTimer#0to 140uSenvelope*/

/* 0000L0011100110000 */

/* Controlword:Counter0,LSB thenMSB */

/* Mode 0, 16-bitbinary */

/* 000010000100000100 */

/* CounterLSB */

/* 0000i0000t00000010 */

/* CounterMSB */

/* InitializeTimerS2to !6-pu!sewide */

/* 000010011110110000 */

/* Controlword:Counter2,LSB then MSB */

/* Mode 0, 16-bitbinary */

/* 000010010100010100 */

/* CounterLSB */

/* 00001001010000000! */

/* CounterMSB */

/* InitializeTimer#lto 200kHzclock */

/* 0000h0011101110110 */

/* Controlword:Counter!,LSBthen MSB */

/* Mode 3, 16-bitbinary */

/* 0000L0001100010100 */

/* CounterLSB */

/* 0000t0001b00000000 */

/* CounterMSB */

/* Delayto allowallowTimer#0 to */
/* count16 pulses */

/* StopTimer#2with mode 0 command */

/* 0000!0011k0!ll0000 */
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void set_grid

(

WORD dac_val ;

switch (grid_no)

{

case i: dac_val

dac_val

break ;

case 2: dac_val

dae_val

break ;

case 3: dac_val

dac_val

break ;

default: dac_val

dac_val

break ;

Grid_Volt_WR : dac_val ;

(BYTE grid_no, REAL voltage)

/* Convert voltage to 2's complement */

/* & add control info to high nibble */

: (WORD) (GI_GEN_GAIN * voltage ÷ G1 GEN OFFSET) ;

i: 0x4000 ;

: (WORD) (G2_GEN_GAIN * voltage + G2 GEN OFFSET) ;

I: 0×5000 ;

: (WORD) (G3_GEN_GAIN * voltage + G3 GEN OFFSET) ;

I: 0x6000 ;

: (WORD) (G4_GEN_GAIN * voltage + G4_GEN_OFFSET) ;

I: OxTO00 ;

/* Write word to QUAD DAC

#if DEBUG

if ((DEBUG_LEVEL & DEBUG_IO))

printf ("set_grid #%d : %7.3f (0x%x)\n\r", gridno, voltage, dac_val) ;

_endif

}
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void set_grid_dac (BYTE grid_no, WORDdac_in)

{
WORD dac_val ;

switch (grid_no)

{
case i: dac_val = dac_in

break ;

case 2: dac_val = dac_in

break ;

case 3: dac_val = dac_in

break ;

default: dac_val = dac_in

break ;

Grid_Volt_WR = dac_val ;

/' Convert voltage to 2's complement "/

/* & add control info to high nibble */

0x4000 ;

0x5000 ;

0x6000 ;

0x7000 ;

/* Write word to QUAD DAC

#if DEBUG

if ((DEBUG_LEVEL & DEBUG_IO))

printf ('set_grid_dac #%d = 0x%x\n\r', grid_no, dac_val) ;

#endif

}



- io- Page 6

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

void set_dac4 (WORDdac_in)

{

WORD dac_val;

dac_val= 0x0FFF& dac_in;

dae_vall= 0x7000;

Grid Volt_WR= dac_val;

/* Convertto 12-bitvalue

/* Add controlinfo to high nibble

/*Writeword to QUAD DAC

#if DEBUG

if (DEBUG_LEVEL& DEBUG_IO)

printf ('set_dac4: 0x%x (0x%x)\n\r",dac_in,dac_val);

_endif

}

*I

*/

*/
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209
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void set_va

(
WORD dac_val ;

(BYTE instr, REAL voltage)

/* Convert voltage to 2's complement

/* Range: -65.534V to 65.536V

switch (instr)

(
case SFM INSTR :

dac_val : (WORD) (SFMVA GAIN * voltage + SFM_VA_OFFSET) ;

SFM VA Val = dac_val ;

SEL_SFM () ;

break ;

case ALP INSTR :

dac_val = (WORD) (ALP VA GAIN * voltage + ALF_VA_OFFSET) ;

ALP VA Val = dac_val ;

SEL_ALP () ;

break ;

case BOTH_INSTR :

set_va (ALP_INSTR, voltage) ;

set_va (SFM_INSTR, voltage) ;

break ;

default: dac_val = 0xS000 ; /* Approximately 0 Volts

SEL_BOTH () ;

break ;

}
/* Select VA Generator

SEL_VA () ;
/* Write word to 16-bit DAC

VAGen_WR = dac_val ;
/* Unselect both instruments

UNSEL_BOTH() ;

#if DEBUG

if ((DEBUG_LEVEL & DEBUG_IO))

printf ("set_va l%d = %7.3f (0x%x)\n\r", {nstr, vo!tage, dac_va!) ;

#endif

}

*I

*I

*/

*/

*/
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void set va dac (BYTE instr, WORD dac_val)

l

UNSEL_BOTH () ;

IO_PORTI I= instr ;

SEL_VA () ;

VAGen_WR = dac_val ;

UNSEL_BOTH() ;

/* Make sure instrument is selected

/* Select VA Generator

/* Write word to 16-bit DAC

/* Unselect both instruments

switch (instr)

{
case SFM_INSTR : SFM_VA_Val = dac_va[ ;

break ;

case ALP_INSTR : ALP_VA_Val = eac_vai ;

break ;

1
#if DEBUG

if ((DEBUG_LEVEL & DEBUG_IO))

printf ("set va dac _%d = (Ox%x)\n\r", instr, dac_vai) ;

#endif

}

,/

,/
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void set_vern_pg

{

WORD vern_pg;

(BYTEinstr , WORD value,BYTE val_type)

if ((instr& SFM_INSTR)> 0)

vernpg : SFM_VernPG ;
if ((instr& ALP_INSTR)> 0)

vern_pg= ALP_Vern_PG;

switch(val_type)

i

caseSET VERN : vern_pg&= 0xF000;
value = -(value)& 0x0FFF;

vern_pgI= value ;
break ;

case SET_PG : vern_pg&= 0x0FFF;
value = value& 0xF000;

vern_pgI: value ;
break ;

case SET_VERN_PG:

default : vern_pg : value ;
break;

)

UNSEL_BOTH();

IO_PORTII:instr;

SEL_EM ();

EMeter_WR: vern_pg;
shiftoce vals ();

LATCH_FVG() ;

/* Make sure instrumentis selected */

/* Select Electrometer shift register */

/* Write & latch gain values to OCE */

if ((instr& SFM_INSTR)> 0)

SFM_Vern_PG: vern_pg;

if ((instr& ALP_INSTR)> 0)

ALP_Vern_PG= vernpg ;

lif DEBUG

if ((DEBUG_LEVEL& DEBUG_IO))

printf ('setvern_pgOx%X\n\r",vern_g) ;
lendif

}



- io- Page I0

287

288

289

290

291

292

293

294

295

296

297

298

299

30O

301

302

303

304

3O5

306

307

3O8

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

void clean_prb(BYTEinstr,BYTEstep )

{
switch (step)

I
case 0: if ((instr& SFM_INSTR)> 0)

case 1:

SFM_CLEAN_ON() ;

clean_word+= SFM CLN I ;

)
if ((instr& ALP_INSTR)> 0)

{
ALP_CLEAN_ON() ;

clean_word÷= ALP CLN I ;

}
break ;

if ((instr& SFM_INSTR)> 0)

clean_word-= SFM CLN i ;

clean_word+= SFM CLN 2 ;

f ((instr& ALP_!NSTR)> 0)

case 2:

default:

i

clean_wordD= 0x8000;

ProbeCln WR = clean_word;

|if DEBUG

clean_word-= AL? CLN 1 ;

clean_word+: ALP CLN 2 ;

}
break;

if ((instr& SFM_INSTR)> 0)

clean_word-= SFM CLN 2 ;

if ((instr& ALP_INSTR)> 0)

clean_word-: ALP CLN 2 ;

break;

printf ("\071nvalidstep in clean_prb(%d}kn\r",step);

break ;

/* Ensurehigh nibbleis OK for decode

/*Write cleaning word to latch

if ((DEBUG_LEVEL& DEBUG_IO)}

printf ("cleanprb J%d stepi%d(Ox%x)knkr",instr,step,clean_word);

|endif

}

,/
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void uncln_prb

(
switch (step)

{
case 0:

case i:

(BYTE instr, BYTE step

if ((instr & SFM_INSTR) > 0)

clean_word += SFM PRB 2 ;

if ((instr & ALP_INSTR) > 0)

clean_word += ALP PRB 2 ;

break ;

if ((instr & SFM_INSTR) > 0)

}
if

(

clean_word -: SFM PRB 2 ;

clean_word +: SFM PRB i ;

(([nstr & ALP_INSTR) > 0)

clean_word -: ALP_PRB_2 ;

clean_word +: ALP PRB 1 ;

}
break ;

case 2: if ((instr & SFM_INSTR) > 0)

{
SFM_CLEAN_OFF () ;

clean_word -= SFM PRB 1 ;

}
if ((instr & ALP_INSTR) > 0)

(
ALP_CLEAN_OFF () ;

clean_word -= ALP PRB 1 ;

}
break ;

default: printf ('\07Invalid step in unclean prb(%d)\n\r",step) ;

break ;

clean_word J= 0x8000 ;

Probe Cln WR : clean_word ;

/* Ensure high nibble Ls OK for decode */

/* Write cleaning word to latch */

|if DEBUG

if ((DEBUG_LEVEL & DEBUG_IO)

printf ('unclnprb |%d step #%d (0x%x)knkr", [nstr, step, clean_word) ;

|endif

)
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WORD read_ad (BYTEinstr

{

#if DEBUG

if ((DEBUG_LEVEL& DEBUG_IO))

printf ("read_adi%d\n\r",instr);
|endif

instr= instr;

return(0) ;

}
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_,rrors:none

Warnings:none

Code size:1467
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voidaip_hr_ne()

{
if (ALP_Mode_Step:= 0)

{

set_va(ALF_INSTR,5.0);

)

if (ALp_Mode_Step< Nb_ PVG SET STEPS)

{ /' Set preamp& verniergain near FS

set_mode_Dvg(ALE_Mode_Step,ALE_INSTR,NEAR_50FS) ;

,/
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voidalp_clean ()

{
if (All_Mode_Step== O)

set_va (ALP_INSTR, 0.01 ;

} /* Performswitchingto cleanprobe

if (ALP_Mode_Step<: 2)

clean_prb(ALP_INSTR,ALP_Mode_Step);
/, Performswitchingto do measurements

if (ALP_Mode_Step>= CLEANING_?IME÷2)

uncln_prb(ALP_INSTR,ALPMode_Step- (CLEANING_?IME+2));

if (ALP_Mode_Step>= (moae£ist[Curr_ALP_Mode).num_steps- l))

{
ALP_packet_ready= ?RUE ;

}

,/
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"rors: none

.,arnings:none
Code size: 2782
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/ */
/* ,/
/* Module: tm.h ,/
l,

/* Purpose: The purposeof this headerfile is to definestructures */

/, that will be used forthe PCM telemetrypacketsbasedon */

/, the CCSDSstandardspecifiedinthe BLUEBOOK. */

i, */
*I

/* Inputs: None.
/, */

*I
/* Outputs: None. ,/
I*
/* Uses: Definitionsfrom"ccsds.h". */

I* *I
/* History: 14_Jan_92 Written. */

I* *I

**************************************************************

#include"types.h"

#include"ccsds.h"

#defineCOL_SIZE

#define?ACKET_VER

#definePACKET_TYPE

#defineSECOND_HDR

#defineSFM_PROC_ID

_defineALP2ROC_ID

#defineIDLE_PROC_ID

#defineHSKP_PROC_ID

#defineSFM_TM_LEN

#defineALP TM LEN

#defineIDLE_TM_LEN

#defineHSKPTM LEN

32

0x0000

/* Size of TelemetryColumn ,i

/* TelemetrySourcePacketFormat */

0x0000 /* TelemetryPacket

/* SecondaryHeaderis PRESENTOx0800

,/

0x01F0 /* SFM ApplicationProcessID */

0x020F /* ALPApplicationProcessID */

0x07FF /* IDLEProcessID */

0x04A5. /* HouskeepingProcessID */

704 /* Lengthof data bufferin SFM packet */

704 /* Lengthof data bufferin ALP packet */

I0 /* Lengthof databufferin IDLEpacket*/

32 /* Lengthof data bufferin HSKPpacket*/

/* Segmentationflags: */
/* 01 = FirstSegment */
/* 00 = ContinuationSegment */

/* I0 = Last Segment */

/* ii = UnsegmentedPacket */

#defineFIRST_SEG 0x4000

#defineCONT_SEG 0x0000

#defineLAST_SEG 0x8000

#defineUNSEGMENTED 0xC000

typedefstructin hdr struct{
/* WORD version: 2 ; */

/* WORDhdr_len: 6 ; */

BYTEccsds_reqrd ;

BYTEmode

DBLWORDstart_time ;

/* Structure for Optional Secondary */
/* header (per CCSDSstandard} */

/* Version numberof secondary header */
/* 0 - only supported version number */
/*Total numberof octetsin header */

/*Mode numberassociatedwith data */

/* Starttime of measurementmode */



I INSTR_HDR;

_defineSCND_HDR_VEROxO0
define SCND_HDR_LEN (sizeof(INSTR_HDR)-I)

typedefstructsfm_tm_struct{

DBLWORD syncmarker ;

WORD packet_id ;

WORD pkt_seq_ctl;

WORD packet_fen ;

INSTR_HDR instr_hdr ;

BYTE

} SFM__ ;

/* Packetsyncronizationmarker */

/* Packetidentification */

/* PacketSequenceControl '/

/* Lengthof the packet */

/* OptionalSecondaryHeader */

data [SFM_TM_LEN /* Bufferspacefordata */
+ 2 ] ; /* + one word for ErrorDetection */

typedefstructalp_tm_struct{
DBLWORD syncmarker ;

WORD packet_id ;

WORD pkt_seq_ctl;

WORD packet_fen ;

INSTRHDR instr_hdr ;

BYTE

} ALP_TM;

/* Packetsyncronizat[onmarker '/

/* PacketIdentification */

/* PacketSequenceControl '/

/* Lengthof the packet _/

/* OptionalSecondaryHeader '/

,/
data [ALP_TM_LEN /* Bufferspacefor data

+ 2 I ; /* + one word for ErrorDetection */

typedefstructhskp_tm_struct{
DBLWORD sync_marker;

WORD packet_id ;

WORD pkt_seq_ctl;

WORD

INSTR_HDR

BYTE

WORD

HSKP2M ;

/* Packetsyncronizationmarker '/

/, PacketIdentification '/

/* PacketSequenceControl '/

packetlen ; /, Lengthof the packet _/

instr_hdr ; /* optionalSecondaryHeader "/

data [HSKP_TM_LEN];/* Bufferspacefor data '/

crc_value ; /*Word for PacketErrorDetection(CRC)"/

typedefstructidle_tm_struct{



DBLWORDsyncLmarker;

WORD packet_id;

WORD pkt_seq_cti ;

WORD packet_fen;

INSTR_HDRinstr_hdr ;

WORD crc_value;
IDLE_TM;

/* Packetsyncronizationmarker */

/* PacketIdentification */

/* PacketSequenceControl */

/* Lengthof the packet '/

/* OptionalSecondaryHeader */

/*Word for PacketErrorDetection(CRC)*/

externALP__ ALP_telem ;

externSFM__ SFMtelem ;

externHSKP_TM HS__telem ;

externIDLE_TM IDLE_telem ;

#defineIDLE_ TIME 250

#ifndefTMC

externBYTEALPpacket_ready

externBYTESFM_packet_ready

externBYTEHSKP_packet_ready

externBYTE IDLE_packet_ready

externBYTE send_serial_tm

_xternWORD new ALF AD val ;

externWORD new S_ AD val ;

externWORD idle_count ;

externvoid data to tm (

externvoid send_readytm (

externvoid test_telem (

externvoid test_telemtwo chan (

externvoid init_telem (

) ;

);

) ;

);

);

externvoid send_telem

#else

(BYTE*addr,WORD length);

BYTE ALF_packet_ready

BYTE SFM_packet_ready

BYTE HS__packet_ready

BYTE IDLEpacket_ready

BYTE send_serial_tm

WORD new ALP AD val ;

WORD new SFM AD val ;

WORD idle_count ;

void datato tm (

void send_ready_tm (

) ;

);

void test_telemtwo chan ( ) ;
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,/

'* Module: tm.c */

I* */

/* Purpose: This sourcerilecontainsthe routines_se_ to test,
, and initialize the telemetry system and send assembled '/

,, telemetry packets specified in the BLUEBOOK. '/,/

I* '!
/* Inputs: None. */

1, "/

/* Outputs: None. ,/

1, '/
/, Uses: Definitions _m .h" _s_s .... -.......

1, '/
/* History: 06 jan 92 W[itzen. ,/

/,

|defineTM_C TRUE

#include <string.h>

#include<stdio.h>

|include<ioB0c196.h>

linclude"types.h"

|include"debug.h"

|include"tm.h"

|include"modestm.h"

|include"io.h"

void data_to_tm

{
SEL BOTH ();

/' Select eoth [_st_ _men_-s
,/
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SELEM O ;

new_ALP_AD_val= EMeter_RD;

shiftoce_vals() ;

/, Se!ectelectrometers '/

/* bag ADvalues mto "{_ :eg[sters '/

/* Shift vaiues :hrouGh optocoupiers "/

UNSELSFM ();
/' ReadALPA/D value

new_ALP_AD_vai= ~(EMeter_RD)& 0x0FFF;

UNSEL_ALP(] ;

SEL_SFM(} ;
/, ReadSFM A/D va[ue

new_S__AD_val= ~(_eter_RD}& 0x0FFF;

lif DEBUG

if ((DEBUG_LEVEL& DEBUGMODES_TM}}

printf CSFM : 0x%x ALP-:0x%x\n\r",new_SFM_AD_va[,new_ALP/ADva[) ;

|endif

(*tm_fun_list[Curr_SFM_Model.tm_fun)() ;

(*tm_fun_list[Curr_ALP_Mode].tm_[un)() ;

,/

*/

?
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void send_ready_tm

(
WORD p_len ;

( )

if (ALP_packet_ready)

{
p_len= I0 + ALP_telem.packet[en ;

lif DEBUG

if ((DEBUG_LEVEL& DEBUG_TMI)

printf ("ALP = %d\n\r",p_Len);

iendif
send_teiem((BYTE") &ALP_/eLem,Lien) ;

ALP_packet_ready= FALSE;

)

if (SFM_packet_ready)

{
p_len= I0 + SFM_te!em.packet_[en;

#if DEBUG

if ((DEBUG_LEVEL& DEBUG_TM))

printfCSFM = %dknkr",p__en,f[il_[en);

#endif
send_telem((BYTE') &SFM_te[em,p_[en);

SFM_packet_ready= FALSE ;

}

if (IDLEpacketready)

{
p_len= sizeof(IDLETM) ;

#if DEBUG

if ((DEBUG_LEVEL& DEBUG_TM))

printf ("IDLE = %d\nir",p_ien);
#endif

send_telem((BYTE*) &IDLE_te!em,p [en};

IDLE_packet_ready= FALSE;

}

/,
if (HSKP_packet_ready)

{

p_len= sizeof(HSKP_TM);

#if DEBUG

if ((DEBUG_LEVEL& DEBUG_TM))

printf ('HSKP= %din\r",p_len);
iendif

send_teiem((BYTE") &HSK?_ne/em,p !eL);

HSKP_packet_ready= FALSE;



I

I
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115

116

117

118

119

120

121

122

123

124

125

!26

127

128

129

130
131

132

133

134

135

136

137

138

139

140

141

142

!43

144

!45

146

147

148

i49

150

151

!52

!53

154

155

i56

157

158

159

160

161

i62

i63

164

void test_telem

(
WORD count ;

WORD count2 ;

( )

for (count = 0 ; count < 800 ; count++)

Telem_WR = 0xFFFF ;

STR_WDOG () ;

delay (250) ;

for (count = 0 ; count < 800 ; count+_)

Telem_WR = 0x0000 ;

STR_WDOG () ;

delay (250).;

for (count = 0 ; count < 800 ; count++)

Telem_WR = 0x0100 ;

STR_WDOG () ;

delay (250) ;

for (count = 0 ; count < 5!2 ; count _÷)

{
for (count2 = 0 ; count2 <512 ; count2+_)

Telem_WR = count ;

STR__DOG () ;

delay (200) ;

}
for (count = 0 ; count < 512 ; count ++)

TelemWR = count ;

STRWDOG () ;

delay (200) ;

for (count = 0 ; count < 800 ; count_+)

Telem_WR = 0x0000 ;

STR_WDOG () ;

delay (250) ;

for (count : 0 ; count < 800 ; count_+)

Telem_WR = 0x0100 ;

STR_WDOG () ;

delay (250) ;

for (count = 0 ; count < 800 ; count_+)

Telem_WR = 0xFFFF ;

STR_WDOG () ;

SEL_BOTH () ;

SEL_VA () ;

set grid_dac (i, 0xFFF) ;

set_grid_dac (2, 0xFFF) ;

set_grid_dac (3, 0xFFF) ;

set_grid_dac (4, 0xFFF) ;



165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181

182

183

184

185

186

187

188

189

- tm -

set va dec (BOTH_INSTR, 0xFFFF) ;

delay (750) ; STR WDOG () ;

set_grid_dee (i, 0x7FF) ;

set_grid_dac (2, 0x7FF) ;

set_grid_dee (3, 0x7FF) ;

set_grid_dec (4, 0x7FF) ;

set_va_dac (BOTH_[NSTR, 0xTFFF) ;

delay (750) ; STR_WDOG () ;

set_grid_dee (i, 0x000) ;

set_grid_dec (2, 0x000) ;

set_grid_dec (3, 0x000) ;

set_grid_dec (4, 0x000) ;

set va dec (BOTH_INSTR, 0x0000) ;

delay (750) ; STR_WDOG () ;

set grid (i , 0.0) ;

set grid (2 , 0.0) ;

set_grLd (3 , 0.0) ;

set_dec4 ( 0x800) ;

set_va (BOTH_!NSTR, 0.0) ;

STR_WDOG () ;

}

Page
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190
191
192
193
194
195
196
197
198
199
200
201
202
203
204

205

206

207

208

209

210

211

212

213

214

215

216

2i7

218

219

220

221

222

223

224

225

226

227

228

229

23O

231

232

233

234

235

236

237

238

239

void test_telem_two_chan (

{
WORD count ;

WORD count2 ;

for (count = 0 ; count <

{
TeiemWR = 0xFFFF ;

Telem_WR = 0x0000 ;

}
STR_WDOG () ;

delay (250) ;

for (count = 0 ; count <

400 ; count++)

400 ; count++)

Telem_WR : OxO000 ;

Telem_WR = OxFFFF ;

STR_WDOG () ;

delay (250) ;

for (count : 0 ; count < 800 ; count++}

Telem_WR = 0x0!00 ;

STR_WDOG () ;

delay (250) ;

for (count : 0 ; count < 5!2 ; count -_}

{
for (count2 : 0 ; count2 < 256 ; count2 _-}

{
Telem_WR : count ;

Telem_WR = 512 - count ;

}

STR_WDOG () ;

delay (200) ;

}
for (count = 0 ; count

{
Telem_WR = 0x0000 ;

Telem_WR = 0xFFFF ;

)

STR__DOG () ;

delay (250) ;

for (count = 0 ; count

TelemWR = 0x0100 ;

STR_WDOG () ;

delay (250) ;

for (count = 0 ; count

(

400 ; count++)

800 ; count**}

400 ; count++l
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24O
241
242
243

244
245

Teiem_WR= OxFFFE;

TeIem_WR= 0×0000 ;

}
STR_WDOG() ;
delay (250);
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246

247

248

249

25O

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

28O

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

void init_telem

{
WORD count ;

( )

send_serial_tm = FALSE ;

idle_count = 0 ;

/* Do not send serial telemetry

/* initialize idle counter

,/

/* Init frame sync marker */

ALP_telem.sync_marker = CCSDS_SYNC_MARKER ;

/* Initialize Primary Header ./

/" Initialize Packet identification '/

ALP_telem.packet_id = PACKET_VER I PACKET_TYPE ] SECOND_HDR

J ALP_PROC_ID ;

/* Initialize Packet Sequence Control '/

/* Unsegmented Packet */

ALP_telem.pkt_seq_ctl = UNSEGMENTED;

/* initialize Packet Length '/

ALP_telem.packet_ien = 0 ;

/* Initialize Secondary Header "/

ALP_telem.instr_hdr.ccsds_Teqrd = SCNDHDRVER i SCND_HDR_LEN;

ALP_telem.instr_hdr.mode = 0 ;

ALP_telem.instr_hdr.start_Lime = 0 ;

/" Z=_O_LOUt data _oo_r_.._.;__,_ packet 'J,,

for (count = 0 ; count < ALP_TM_LEN+2 ; count++)

ALP_te!em.data{count] = _ox_ ,'

STRWDOG () ;

/* Init frame sync macker "/

SFM_telem.sync_marker = CCSDS_SYNC_MARKER;

/' initialize Primary Header */
/* initialize Packet identification '/

SFM_telem.packet_id : PACKET_VER] PACKET_TYPEi SECOND_HDR

I SFM PROC ID ;

/* Initialize Packet Sequence Control '/

_nseq,,e,,_e_ PacKet /

SffM_telem.pkt_seqctl = UNSEGMENTED;

/" initialize ?acket Length "i

SFM_telem.packetLen : 0 ;

/* initialize Secondary Header *

SFM_telem.instr_hdr.ccsds_reqrd = SCNDHDRVER i SCND_HORtEN ;

SFM_telem.instr_hdr.mode = 0 ;

S__telem.instr_hdr.start time : 0 ;

/* Zero out data portion of oacket
• T_, & ;for (count : 0 , count < SFM TM _=N,2 coun:_+}

SFM_telem.data[countj = 0x00 ;

STR_WDOG () ;

,/



296

297

298

299

30O

301

302

303

3O4

305

306

307

3O8

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339
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/" lnit frame sync marker ,/

HSKP_telem.sync_marker = CCSDS_SYNC_MARKER ;

/* initialize Primary Header '/

/' Initialize Packet Identification '/

HSKF_telem.packet_id = PACKET_VER ! PACKET_TYPE I SECOND_HDR

HSKP PROC_ID ;

/' !nitiaiize Packet Sequence Control '/

/" Unsegmented Packet '/

HSKP_telem.pkt_seq_ct_== UNSEGMENTED ,'

/" Initialize Packet Length "/

HSKP telem.packet fen = 0 ;

/' Initialize Secondary Header */

HSKP_telem.instr_hdr.ccsds_reqrd = SCND HDR VER i SCND_HDR_LEN ;

HSKP_telem.instr_hdr.mode = 0 ;

HSKP_telem.instr_hdr.start_time = 0 ;

/* Zero out data portion of packet */

for (count = 0 ; count < HSKP TM tEN ; count++)

HSKP_telem.data[countl = 0x00 ;

HSKP_telem.crc_value = 0x0000 ;

STR_WDOG () ;

/' Init frame sync marker '/

IDLE_telem.sync_marker : CCSDS_SYNC_MARKER;

T ;_; ii ,//" _n_a_ze Primary Header
/' InitiaLize Packet Identification */

IDLE_telem.packet_id = PACKET_VER i PACKET_TYPE J SECOND_HDR

i IDLE PROC_ID ;

/* initialize P.acKet Sequence Control */

/' Unsegmented Packet '/

iDLE_telem.pkt_seq_ctl = UNSEGMENTED;

/" Initialize PacKet Lengt_ "/

IDLE_telem.packet_ien = sizeof ( [NSTR_HDR) _ 2 ;

/' Initialize Secondary Heade[ '/

[DLE_telem. instr_hdr.ccsds_reqrd = SCND_HDR_VERi SCND__DRtEN ;

IDLE_teiem. instr_hdr.mode = 0xFF ;

iDLE_telem, instr hdr.start time = 0 ;

IDLE_te/em.crc_vahe : OxFFFF ;

ALPpacket_ready : FALSE ;

SFM_packet_ready : FALSE ;

HSKP_packet_ready = FALSE ;

IDLE_packet_ready = FALSE ;
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340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

void send_telem (BYTE'addr, WORDLength)

{
if (send_se_ialtm)
(

printf('\n\r\07:");

while ((length--)> 0)

printf ('%02x",*(addr++));

printf ("\nkr');

)
else

{
while ((length--)> 0)

Telem_WR= 0x0100+ *(addr++);

}
}
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Zrrors: none

,4arnings:none
Code size: 1909



/* '1
i, Module: modes_tm.h ,/

Purpose: The purpose of this header file [s to define the struc- */

/, tures that will be used for telemetry from various modes. '/,/

I* *!

/* Inputs: None. */

/* Outputs: None. ,/

I* '1
/* Uses: Type declarations from "types.h" and "modes.h" */

1' *!
/* History: 08_Feb_92 Written. ,/

linclude "types.h"

linclude "modes.h"

typedef struct modes_tm_struct

I
void (*tm fun) () ;

} MODES_TM ;

/* Function call to stuff packet
,/

lifndef MODES_TM_C

xtern void tm_sfm_std () ;

_xtern void tm_sfm_hi_res () ;

extern void tm_sfm_gt_l () ;

extern void tm_sfm_gt_2 () ;

extern void tm_sfm_gt_3 () ;

extern void tmsfm irpa () ;

extern void tm_sfm_erpa () ;

extern void tm_sfm_clean () ;

extern void tm_alp_5_pt () ;

extern void tm_alp_std () ;

extern void tm_aip_hi_res () ;

extern void tm_alp_m_res () ;

extern void tm_alp_hr_ne () ;

extern void tm_alp_clean () ;

extern void tm_null_mode () ;

extern void tm_hskp_mode () ;

extern MODES_TM tm_fun_list [LAST_ENTRY1 ;

telse

void tm_sfm_std () ;

void tmsfm_hi_res (} ;

void tm_sfmgt_l () ;

•old tm_sfm_gt_2 () ;

oid tm_sfm_gt_3 () ;

void tm_sfm_irpa () ;

void tm_sfm_erpa () ;

void tm_sfm_clean () ;

void tm_alp_5_pt (} ;



voidtm_alp_std() ;
voidtm_alp_hi_res0 ;
voidtm_alp_m_res() ;
'oidtm_alp_clean () ;

void tm_alp_hr_ne () ;

void tm_null_mode 0 ;

void tm_hskp_mode 0 ;

const MODES_TM tm fun list

{tm_sfm_std },

{tm_sfm hi res},

{tm_sfm_gt_l },

{tm_sfm_gt_2 },

{tm_sfm_gt_3 },

{tinsfm irpa },

{tm_sfm_erpa },

{is sfm clean },

{tinalp_5_pt },

{tm_alp_std },

{tm_alp_hi_res},

{tm_alp m_res },

{tm_alp_hr_ne },

{tm_alp_clean },

{tin_null_mode},

{tm_hskp_mode } } ;
|endif

[LAST_ENTRY] = {
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_IIIIIIIIII_IIII_I_IIIIII_I_I_IIIIIIIIIIII_IIIIIIIIII_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
I

Archimedes8096/80C196C-CompilerV3.001/DOS 14/Ju1/92 16:27:47 i

I I
| Targetoption= 80C196

# Memorymodel = large
# Sourcefile = modes_tm.c
# List file = modes_tm.lst

I Objectfile = modes_tm.r15 I

# ASM file = modes_tm.sl5 |

# CommandLine = modes_tm.c-ml -vl -z -? -e -g -L -F -p52 -A #

# I

# (c)CopyrightArchimedesSoftwareInc.1990 #

I__I_IIII__II____I#_I#II___I_I#__I##_##_____#_II_#_I_I#I____I_I__I__I#_#___#____I__I##I______I_____I

I* *I
,/

/* Name: modes_tm.c "/
/*
/* Params: None. */

I* *I
/* input: None. */

*I
I* *I
/* Output: ,/
/*
/' */

/* Purpose: */
/* */
/* */

/* Mods: Apt_0!_92 NRV _ _ _ro_ '/
I" *I

I

2

3

4

5

6

7

8

9

I0

ii

!2

[3

14

15

16

17

18

19

20

2i

22

23

24

25

26

27

28

29

30

31

32

33

34

35

#define MODESTMC TRUE

#include "types.h"
#include "debug.h"
#include<stdio.h>

linclude"tm.h"

#include"io.h'°

#include"crc.h"

#include"modes_tm.h"

void tm_sfm_std ()

{



36
37
38
39
4O
41
42
43
44
45
46
47
48
49
5O
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
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structTM_SFM_STD{
WORDpre_vern_gn
WORDad_val[ 57} ;
WORDcrc_value ; } ;

i* Sen: once per mode '/

struct YMS_ STD'data ; '" ?c/nLer to packet data */

/' Set pcLnter to data earl el packet '/
data = (struct TM_SFM_STD"} &{SEM_te!em.data) ;
if (S___Mode_Step== O)
{ /' ComputeLength of telemetry packet */

SFM_telem.packet_len= sizeof( [NSTR_HDR)+
sizeof(struct TM SFM STD) ;

/' ?Lacecorrectvaluesin secondary '/
/' Lnstrument heaaer '/

SFM_telem.instr_hdr.mode =mode[ist[CurrSFM Model.mode_tm_Ld;

SFM_telem.instr_hdr.starn_time= Clock_ZF ;

,/* inLniaiLze crc va!Je */

data->crc_value : O×llll ;
}
else

if (SFMMode_Step>= NUM_?VG_SBT_S%?S)

data->ad_va/[SFM_ModeStep - NUM3VG_SET_STEPSI= new SFMAD va/ ;

if (SFM_Mode_Step:= (modeList[Cu[__SFM_Mede!.num_sLeDs- i))
{

data->pre_vern_gn = SFMVern_?G;
SFM_packet_ready - T_U_ ;

}
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68

69

7O

71

72

73

74

75

76

77

78

79

80
81

82

83

84

85

86

87

88

89

9O

91

92

93

94

95

96

97

98

99

i00

i01

102

!03

104

i05

!06

void tm sfm hi res ()

{

structTM SFM HI RES {

WORD pre_vern_gn
WORD ad_val [2251;

WORD crc_value ; } ;

/" Sent once per mode */

struct TM SFMHI RES'data ; /* Pointer to packet data ,/

/' Get pointer to data part of packet '/
data = (struct TM SFMHI RES") &(SFM_telem.data) ;

if (S__Mode_Step== 0)

{ /' ComputeLengthof telemetrypacket */
SFM_telem.packet_len = sizeof ( :NSTRHDR)

sizeof(structTM SFM HI RES) ;

/* PLacecorrectvalues[n secondary '/
/* instrument header */

SFM_telem.instr_hdr.mode : modeLLst{C4_r_SFMModel.mode_tm_Ld;
SFM_teiem.Lnstr_hdr.sta_t_/Lme = C:oc_ ZP ;

/* :nil/all

data->crc value : 8x2222 ;

else

{
if (SFM_ModeStep >= NUMPVG_SE?_STEPS)

ze crc value */

- NUM_:VG_Sm,__.... _ : new_SFM_ADvatdata->ad_val[SFMMode Step " _ "_ "_<_

[f (SFM_Mode_Step== (modeList{Curr SFMMoaei.num_steps - L))
{

data->pre_vern_gn= SFM_Vern_PG;

SFM_packet_ready = TRUE ;
}
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107

108

109

Ii0

iii

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

!41

142

143

144

145

146

147

148

149

void tm_sfm_gt_l()

{
structTM SFM GR TEST {

WORD pre_vern_gn[ 51 ;

WORD ad_val [5} [291;

WORD crc_value ; } :

/' Sent once per mode "/

" ?ointer to packet datastruct TM SFMGRTEST"data ;

WORDsweep_step ;
WORDsweep_num ;

/' Get pointer to data part of packet

data = (struct TM_SFM_GR_TEST') &(SFM_teiem.data) ;

,/

*/

if (SFM__Mode_Step== 0)

{

SFM_telem.packet_ien = s/zeof ( INSTRHDR)-
sizeof (stsucL TM_SFMSR_T_ST):

/'" ?lace correct vaiues in secondary

/" [mst_ument heater

SFM_te/em.instrhdr.mode = moceiLsL[Cu_T_SFM_Mode!.mode_tm_id;

SFM_teiem.instr_hdr.start_t[me = C!ock_Z? ;

/" Compute Length of telemetry packet "/

/' initialize crc value

data->cre_value = 0x3333 ;
}
else

(
sweep_step = SFM_ModeStep % 45 ;
sweep_num = S_M_Mode_Step/ 45 ;

if (sweep_step == NUM_PVG_SET_STE?S+L)
data->pre_vern_gn[sweep_numl = SFM_Ver__?_;

,/
,/

*/

if (sweep_step >= NUMPVGSET STEPS)
data->ad_va i [sweep_hum}[sweep_step! = _ewSFMAD va_

if (SFM_Mode_Step== (modelistt_u_,_SFM.... de: _ -

SFM_packet__eady = TRUE ;
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150

151

i52

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

void tm_sfm_gt_2()

{
structTM_SFM_GR_TEST{

WORD pre_vern_gn[ 51 ;
WORD ad_val [5i [291;

WORD crc_value ; } ;

/, Sent once pet mode

/, Pointer to packet data
structTM_SFM_GR_TEST"data;

WORD sweep_step;

WORD sweep_num ;

, Get pointerto data partof packet

data = (structTM SFM_GR_TEST*) &(SFM_telem.eata);

,/

,/

if (SFM_Mode_Step:= O)
{ , .ComputeLength o[ telemetry packet

SFM_telem.packet_/en : sizeo[ ( INSTR_HDR)"
s[zeo[ {SlrUCl TM_SFM_GRTEST};

/" ?[ace co[tact vai_es [n seconda[y

/, [nst:ument heade[

SFMteLem, instr_hdr.mode = moeeLLst[CuccSFM}odel.mode-tm-[d ;

SFM-teLem.[nstr_hdr.start_tLme = CLock_Z? ;

/, initialize c_c value

data->crc_value = 0x4444;

)
else

(
sweepstep = SFM_Mo_e_Step% 45 ;

sweep_hum = SFMMode_Step/ 45 ;
if (sweep_step== NUM_?VGSET_STE?S+I)

data->pre_vern_qn[sweep_numl = SFMVern_?G;

,/

,/

,/

if (sweep step >= NUMPVG_SET_STEPS)
data->ad_vaL[sweep_num [sweep_stepi : new SFMAD '_a_ ;

}

if (SFM_ModeSteP== (modeL[stICur[_SFM_Moae'..Lum-s/eps Ll)

SFM_packet_ready = TRUE ;

}

,/
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193

194

195

!96

197

198

199

20O

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

voidtm_sfm_gt_3()

{
structTM SFM GR TEST {

WORD pre_vern_gn[ 51 ;

WORD ad_val [5] [29L;

WORD crc_value ; } ;

/" Sent once per moae

structTM_SFM_GR_TEST*data;

WORD sweep_step;

WORD sweep_num ;

/* PoLnter to packet data

/* Get pointer to data part of packet

data = (struct TM_SFM_GR_TEST") &(SFM_teLem.data) ;

,/

,/

,/

if (SFM_Mode_Step:: O)

{ /* Compute!engtnof telemetry packet '/

SFM_telem.packet_len= sizeof( :NSTRHDR) -
sizeof (struct TM_SFM_GR_TEST);

/" ?!acecorrectvalues[n secondary "/

/* instrument header "I

SFM_teiem.instr_hdr.mode : modelist[Curr_SFM_Modei.mode_tm_ld ;

SFM_telem.instr_hdr.start_time = Clock_Z? ;

/" :nh[aL[ze ::c vaL,e

data->crc_vaLue - 0x5555 ;

}
else

{
sweep_step= SFM_Mode_Step% 45 ;
sweep num = SFMMode_Step/ 45 ;
if (sweepstep == NUM_VG_SET_STEPS,i)

data->pre_vern_gn[sweep_numl = SFM_Vern_PG;

,/

if (sweep_step >: NUM_PVGSET STEPS}
data->ad_vailsweep_numl[sweepstep : _ew_SFMA] va: ;

_ _ := _un_s:M_Moae...... ,:__.<_s }}if (SFMMode Step (model[st_r _ "= .........

SFMpacket_ready : TRUE ;
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236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

void tm_sfm_irpa ()

{

struct TM SFM IRPA {

WORD pre_vern_gn

WORD ad_val [5!] ;

WORD crc_value ; } ;

/' Sent once per mode */

struct TM SFM [RPA *data ; /* Pointer to packet data ,/

/" Get pointer to data part of packet */
data = (struct TM SFM [RPA *} &(SFM_telem.data) ;

if (SFM_Mode_Step =: 0)

{ /* Compute !ength of telemetry packet */

SFM_telem.packet_len = sizeof ( [NSTR HDR) +

sizeof (struct TM_SFM_ZRPA) ;

/" ?iace correct values in secondary */
/' [nstrument header */

SFM_teiem.instr_hdr.mode = mode[[st[Curr_SFM_Model.mode_tm_Ld ;

SFM telem,inst: hd:.-_-_ ":_ _ _,_.....me : Crock ZP ;

/" InLtLaLLze crc value

data->crc_value = 0x6666 ;

I
else

I
if (SFM_Mode_Step >= NUM_?VGS£T_STEPS)

,/

data->ad_va![SFM_Mode_Step - NUM_PVG_SET STEPSi : new SFM_AD_val ;

if (SFM_Mode_Step == (modeiist[Curr_SFM_Mode}.num_steps - _})

data->pre_vern_gn : SFM Vern FG ;

SFM packet_ready : 7RUE ;
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275
276
277

278
279
280

281
282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

3OO

301

302

3O3

304

305

306

307

3O8

309

310

311

312

313

voidtm_sfm_erpa ()

{
structTM_SFM_ERPA{

WORD pre_vern_gn
WORD ad_val

WORD crc_value

/* Sent once per mode

[511;

;};

struct__S__ERFA *data; /, Pointerto packetdata

/' Get oointerto data partof packet

data = (structTM_SFM_ZRPA") &(SFM_te[em.data);

,/

if (SFM_Mode_Step:: 0) I* ComputeLengthof telemetrypacket 'I
{

SFM_telem.packet_len= sLzeof( INSTRHDR) _
sizeof(structTM SFM ERPA) ;

/* Placecorrectvalues[n secondary */
/* [nstmumentheaeer */

SFMteLem.instr_hdr.mode : mece_[sn{Cur[ SFMMoce!.mo_e_tm_[d ;

SFM_teLem.instr_hdr.start_t/me = CLock_L? ;

/, initialize c[c valse

data->crc_value = 0x7777 ;

}
else

{
i[ (SFM_ModeStep>= NUM_?VG_SSTS?{?S)

data->ad val[SFM_Mode_Step- NUM?VG_SZT_ST[?SI: _ew_SFM_AD_vaL;

}

[f (SFM_ModeStep == (modeList[Cu_[_SFM_MoGei.num_5Le_s- l))

{
data->pre_vern_gn = SFM_Vern_PG;

SFMpacketready = TRUE ;

}
}

,/

,/

,/
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314
315

316
317

318
319
320
321
322

323
324
325
326
327
328
329
330

331
332
333

334
335
336
337
338

339
34O
341
342

343
344
345
346

void tm_sfm_clean()

{ /, Se_t once me: mo_e '/
structTM_SFM_CLEAN{

WORD empty

WORD crc_value ; } ;

structTM_SFM_CLZAN'data ; /* Pointerto packet data '/

/, Get poLnter to data part of packet */

data = (structTM_SFMCLEAN') &(SFM_te/em.data);

[[ (SFMMode_Step:= 2)
{ /, Compute Length o[ telemetry packet

SFM_te/em.packet_[en = sLzeof ( iNSTR_HDR}
s[zeof (SLTGCL TM_STM_LLAN_;

/" ?[ace co:reeL values Ln seconda[y

/, Lnstrument header

SFMtelem. Lnstr_hdr.mode = modeLLsL[C,rsS_M_Mcme

SFMte/em, tnstr hdr.sta:t_t[me = CLock L? ;

/* inLLLaL[ze c:c value

data->crc_vaLue = 0x8888 ;

data->empty = 0x8888 ;

}

[[ (SFM_ModeStep == (mcueL[stiC_:: S_MXcce ._m ste?s - i}}

.mode_tm_[d ;

SFM_packetready = TRUE

,/

"I
"I

,/
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347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

38O

381

382

38B

384

385

386

387

388

389

390

]91

392

393

394

]95

396

void tm_alp_5_pt ()

{ /" Sent once met mote "/
struct TMALP_5_PT{

WORDpre_vern_gn ;
WORDvlconv, _l_conv ;

WORD v2_conv,(2_cony;

WORD v3_conv,i3_conv;

WORD v4_conv,i4_conv;

WORD vS_conv,iS_cony;

WORD kTe
WORD crc_value ; } ;

structTM_AL?5_PT *data; /, Pointerno packetdata '/

/*Get pointerto data partof packet */

data = (structTM_AL?_5?T ') &(ALP_te[em.cata);

if (ALP ModeStep =: 0) ,I- - /, Compute length o[ telemet[y packet
{ " TNSTRHDR)+

ALPtelem.packet ten = sheer ( _' -
- - (st_uct TM_AL?___??); ,/

size°5, PLace cormeet ._.aL_esLn secor_da[y '/
/, instrument heade_

ALP telem. Lnstr_hdr.mode = modei;st_ ..... L, _e, _ _ ' ,
_,O_KZP '

ALP[te/em.[nstr_hdr.sLart_LLme = _' _'- '

data->crc_vaLue: 0x9999;

}
else

{
switch(ALP_Mode_Step)

{

/, initialize c_c vaiae

case 15 : data->pre_vern_gn : hLP_qern_?d ;
data->vl_conv : v[_conv ; data->Ll_ccrv : [_ ,:sz,J ;

break ;
case 32 : data->v3_conv = v3_conv ; data->LJ__cm_ : []_cony ,

break;
case 48 : data->v4_conv : v4_conv ; data->LQ._conv= L4_co<v ,

data->kTe = kTe ;

break ; : .
case49 : data->v2_conv: v2_conv; _ana->t2_conv: 2_cony,

data->v5conv = v5 conv; data->iS_conv: iS_cony;

break ;

,/



39]
]98
399

- modes_tm-

if (ALP_Mode_Step== (modei[st,iC__AL?_Oce._:_m_sLe_s

ALP_packet_ready: TKUE ;

Paqe
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401

403
404
405
4O6

407

408

4O9

410

411

412

413

414

415

416

417

418

419

42O

421

422

423

424

425

426

427

428

429

430

431

432

433
434

435
436
437

438

voidtm_alp_std [)

{
structTM_ALLSTD {

WORD pre_vern_gn

WORD ad._val

WORD crc_value

,

#

[511;
;};

structTMALP STD *data ;

/* Sent once per mode
*/

data = (structTM_ALP_STD*) &(ALP_telem._a'_=),

if (ALP_Mode_Step== O) /* Computelenqthofftelemetrypacket */

{ INSTRHDR)÷
ALPtelem.packet ten = slzeo[ (

(st [uct TM ALP STD} ;

sizeo_/,P!ace_ _ t values_r,secondary */
_o,.ec ,/

/, [_st rument _eader

ALPteLem.[nstr hdr.mode = moaeL[st[Curr ALP_Model.mode tm [d ;
, _-. _L = CLock _? '

ALPteLem.Lnstr-hdr's_rt-_ me _ '
,/

/, /nitLa_Lte :rc value

data->crc_value : 0×AAAA;

}
else

{
[[ (ALp Mode_Stem>: NUM_PVGSET STEPS]

data->ad val[ALP Mode_Step- NUM_?VG_SET_STE?SI-- lew ALP_AD_va/ ;

[ (ALPMode_Step == Imo_el1st [Carr_AL?_Mo_e• rum_steps - ',} )

data->pre_vern_qn = KLP_Vern_PG;
TRUE 'ALP packetready:

}

I

,/
* PoLnte[to packetdata

/* Get pointerto dataoart o[ packet */
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439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

void tm_alp_hi_res ()

{ /" Se_[ once De_ mote "/
struct TM_ALPHI_RES {

WORD pre_vern_gn

WORD ad_vai [ 871 ;

WORD crc_value ; } ;

,/
struct TM_ALP_HI_RES "data ; /, ?ointer to packet aata

/* Get poLnter to data pa[t o[ packet */

data = (struct TM_ALP HI_RES *) &(ALP_tMem.data} ;

if (ALP_Mode_Step== 0) /, Compute Length of telemetry packet */
{

ALP_telem.packet_len = sheo[ ( INSTR_HDR} " .
sizeo[ (struct TM_AL?_HI_RES) ;

_.ec. values in secondary '//" ?Lace _r_ _ .., •,/
/* [nst[ument neace_

,_ _ _: _ ' mode tm [d "
ALP te/em, instr_hdr,mode = mcce/Lst_u[_?__.oce_ .....

- _l r P '
ALP telem.instr hdr.start_tLme = _,o_K Z, ,

/, [nitLaLize csc value '/

data->crc_value = OxBBBB ;

}
else

{
if (ALPMode_Step >= NUM_?VGSZ?_S?!_S)

dat&->ad_valihLP_Mode_Step - NUM_?VG_S[?_STZ?S = zew_AL?_hDva[ ;

}

[[ (ALPMode_Step == {modeL[st[Curr_ALP_MoOe._um_steps - _))

{
data->pre_vern_gn = hLP_Vern_PG ;

ALP_packet_ready = TRUE ;

}
}
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478

479

48O

481

482

483

484

485

486

487
488

489

490

491

492

493

494

495

496

497

498

499

5O0

501

5O2

503

5O4

5O5

5O6

507

5O8

5O9

510

511

512

513

514

515

516

517

518

void tm_alpm_res ()

{
struct TM_ALP_M_RES{ ,,', Sezt ozce oer mote "/

WORD pre_verngn
WORDkTe
WORD ad val [821;

WORD crc_value ; } ;

structTMALP_M_RES*data; /* ?ointerto packetdata '/

/* Get pointerto data partof packet */

data = {structTM_ALPM_RE5*) &(ALP_lelem.datal;

if (ALPMode Step == 0) ,/- , Comoute [er,gth of telemetry packet
{ INS_R_HD) +

AL? te[em.packet ien= s[zeo[ { "_ ' R
- - s[zeo[ (st;uct TMALP_M_RES};

- C values [n secondary */
/* ?!ace corse _ ,/
/, instrument header

ALP teLem, instr_hdr.Rode = model[st !Curr_hLPModel .mode_tm_[d ;

ALP-relem./nst r_hdr, st art_t [me = CLock_Z? ;
. ,/

/, :Rk.h/"_ze crc value

data->crc_vaiue = oxC<_ ,

}
else

{
if (ALP Mode_e >= NUN,?VG_SE?_$7!,_} , ,

data->ad_valihL?_Mode-Step " NUN,_?VG_S!?_S?I?S',: new_A,2_hD_va_,

}

if (ALP ModeStep == {modelistlCurr At?Mode .._um_s:eps- i))

{
data->pre_vern_qn : AL?_Vern_PG;
data->kTe : kTe ;

ALP_packet_ready= TRUZ

}
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52O

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

54O

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

voidtm_alp_hr_ne ()

{ onc_ oe[ moae */
structTM_ALP_HR_NE{ /, Sent ,

WORD pre_vern_gn

WORD ad_vai [2501;

WORD crc_value ; } ;

structTM_ALP_HR_NE*data; /* pointerto packetdata */

/* Get pointer to data part o[ packet '/

data = (structTM_ALP_HR_NE*) &(ALP_te/em.data);

if (ALP_Mode_Step:= O) /* Compute Length o[ telemetry packet */
{

ALP teiem.packet ten = s[zeo[ ( [NSTRJ,DR) "
s[zeof {st ruct '_ A-__n,__.ct ,

/' ?[ace co[-_ecL va:,;es Ln secondary "/
/, _* _,,_e_ Reader */

= _na_1:SLi_rr ATp Model.mode_tm_[d ;
ALPte/em./nstr_hdr.mode .............. '_ -
ALP-_te/em.inst r_hdr, st art_t/me = C/ock_ZP ;

/, _nitLaL[ze :.'c value */

data->crc value = OxDDDD;

}
else

{
if (ALP ModeStep >= NUM_PVGSET_STE?pS)-._ -m_p'_

data->ad va[ tALe ModeStep - NUM__VG__,_ .... = new_ALPAD vat ;

}

[ f (ALPMode_Step== (modeILst[Curt_ALPMome=.r,:T,_steps - '_'

{
data->pre vern_gn = ALe_Vern eG ;

ALP_packet_ready= TRUE ;

}

}
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558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

586

587

588

589

void tm_alp_clean()

{ /, per mode */
structTM_ALP_CL_N { Sent once

WORD empty
WORD crcvalue ; } ;

structTM_ALP_CLEAN*data; /* Pointerto packetdata */

/, Get oointerto data part of packet "/

data = (structTM_ALP_CLE_N*) &(ALP_telem.data);

if (ALP_Mode_Step== 3) /* Computelengtho[ telemetrypacket */
{

ALP_telem.packet_len= sizeof( INSTR_HDR)+
sizeof(structTM_ALP_CLEAN);

/* Placecorrectvaluesin secondary */

/* instrument header */

ALP te[em.[nstr_hdr.mode = model[sttCurrALP_Mode}.mode_tm-[d ;

ALP telem.[nstr hdr.s:art_L[me : Cbck_ZP ;

*I
/, Initializecrc vaiue

data->crc_value = OxEEEE;

data->empty : OxEEEE;

}
if (ALPMode_Step== (modelist[Curr_AmPModel.hum_steps- l})

{
ALP_packet_ready= TRUE ;

}
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59O

591

592

593

594

595

596

597

598

599

void tm_null_mode ()

{
structTM_NULL_MODE{

WORD empty

WORD crcvalue

P

# t

/' Sent once per mode
,/
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6OO
601
602
603
604
605
606
607
6O8
609

voidtm__hskp_mode()
{
structTM_HSKP_MODE{

WORDempty
WORDcrc_value

}

o

r

/_ Sent once oe_ _ode
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'_rrors:none

Warnings:none
Code size:2786



CCSDS.H



/, '/

/* Module: */

/* Purpose: '/

/, '/

/* Inputs: */

/* Outputs: */

/. */
/* Uses: */

I* 'I

/* History: 14_Jan_92 Written. */

/, 'I

ccsds.h

The purpose of this header file is to define structures

needed to use the CCSDS packet telemetry standard.

None.

None.

Nothing from other files.

|include "types.h"

/, '/
/* Source Packet Format -- Version i */

/, '/
/* Refer to the BLUE BOOK (CCSDS I02.0-B-2 Jan 1987) pp.3-1 to 4-6 _/

/. '/

/, 'I
/* Note: Conventions used are: bit 0 = MSB = first bit transmitted. */

/* Fields are grouped in 8-bit "words" or OCTETS. Throughout */

/* this header file a WORD refers to 16-bit fields. */

/* 32-bit syncronization marker used to */

/* immediately precede the Transfer _/

/* Frame Header when Reed-Solomon _/

/* IS NOT USED */

/* |define CCSDS_SYNCMARKER 0xlACFFCID */

/* Bytes were reversed to correct for LSB first storage pattern of 80c!96 */

_define CCSDS_SYNC__RKER 0xlDFCCFIA

typedef struct PACKET ID STRUCT {

WORD version : 3 ;

WORD type : 1 ;

WORD sec_hdr_flg : I ;

WORD app_proc_id : II ;

} PACKET_ID ;

/* Version | of the Source Packet: '/

/* 0 = Telemetry Source Packet */

/* 4 = Telemetry Segment Format */

/* Type of Packet */

/* 0 = Telemetry Packet _/

/* i : Telecommand Packet */

/* Secondary Header Flag _/

/* 0 = Absent */

/* i = Present '/

/* Application process ID: Uniquely */

/* identifies process/instrument on _/

/* vehicle that created source packet "/

/' All i's reserved for iDLE PACKETS '/



typedef struct PKT_SEQ_CTL_STRUCT {

WORD sag_flags : 2 ;

WORD pkt_seq_cnt : 14 ;

} PKT SEQCTL ;

/* Segmentation flags: */

/' 00 = Continuation Segment */

/* 01 = First Segment */

/* i0 = Last Segment */

/* Ii = Unsegmented Packet */

/* Straight sequential count(mod 16384) */

/* of packet generated by each unique */

/* source application process */



Module:

Purpose:

crc.h

Thisfile includea libraryof routinesusedto compute
theCRC(cyclicredundancycheck)codefor a byte,
orabuffer(arrayof bytes).Thiserrordetection
encodingschemecorrespondsthethe HDLC(ISO), ADCCP(ANSI)

V.41 (CCITT) and the I02.0-B-2 (CCSDS) standards.

WORD crc_byte (BYTE byte_in, WORD crc) ;

WORD crc_word (WORD word_in, WORD crc) ;

WORD crc_buff (BYTE *buff_in, WORD buff_fen, WORD ere) ;
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_____|_|_|_|_i_|_||||_|i||_|_||_||_|_||_|||_|_ I

I 13/Ju1/92 04:03:21 I
I Archimedes8096180C196C-CompilerV3.001/DOS |

I
| Targetoption= 80C196 I

| Memorymodel = large |
| Sourcefile = crc.c I
| List file = crc.lst I

| Objectfile = crc.rl5 I

| ASM file = crc.sl5 |
| Co,and line = crc.c-ml -vl -z -P -e -g -L -F -p52-A |

| (e)CopyrightArchimedesSoftwareInc. 1990 |
I
____________________________________________________________________________________________________

i

2

3

4

5

6

7

8

9

i0

II

12

13

14

15

16

17

18

19

2O

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

p "/
,I

I* Module: crc.c ,i

/* ,/
I* Purpose: This file includea libraryof routinesusedto compute

/* the CRC (cyclicredundancycheck)code for a byte, */

/, or a buffer (arrayof bytes). This errordetection _/

/, encodingschemecorrespondsthe the HDLC(ISO),ADCCP(ANSI)"/

/, V.41 (CCITT)and the I02.0-B-2(CCSDS)standards. */
*I

/* ,/

/* History: 26 Jan 91 NRV Written. ,/
I*

|include"types.h"

|include"debug.h"

|defineFEEDBACK0x8408

#defineODD_BYTE(b)

|defineODD_WORD(w)

((b & OxOl ) := t)
((w & OxO001):= I)

WORD crc_byte(BYTEbyte_in,WORD crc)

{
int c2 ;

for (c2= 0 ; c2 < 8 ; c2++)

{
if (ODD_BYTE(byte_in)̂ODD_WORD(c:c))

crc = (crc>> I) ^ FEEDBACK;

else

crc >>= I ;

byte_in>>= 1 ;

}
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36
37
38

return(crc);
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39
40
41

42

43

44

45

46

47

48

49
50

51
52

53

54

55

56

57

58

59
6O
61

62

63

64

65

66

67

68

WORD crc_word(WORDword_in,WORD crc)

{
WORD c2 ;

BYTE byte_in;

byte_in= (BYTE)((word_in& 0xFF00)>> 8) ;

for (c2 = 0 ; c2 < 8 ; c2++)

(

if (ODD_BYTE(byte_in)^ ODD_WORD(ere))
crc = (crc>> i) ^ FEEDBACK;

else

crc >>= I ;

byte_in>>= i ;

}

byte_in= (BYTE)(wordin & 0x00FF);

for (c2: 0 ; c2 < 8 ; c2++)

(

if (ODD_BYTE(byte_in)̂ODD_WORD(ere))

ere = (ere>> I) ^ FEEDBACK;
else

crc >>= 1 ;

byte_in>>= 1 ;
}

return (crc);

)
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69

70

71

72

73

74

75

76

77

7B

79

80

81

82

83

B4

B5

B6

87

8B

B9

90

_RD crc_buff(BYTE*buff_in,WORD buff_fen,WORD crc)

{
int cl, c2 ;

for (cl: 0 ; el < buff_len; cl++)

{
for (c2= 0 ; c2 < 8 ; c2++)

{
if (ODD_BYTE(buff_in[cl])^ ODD WORD(crc))

crc = (crc>> I[ ^ FEEDBACK;

else
crc >>= i ;

buff_in[ell>>= 1 ;

)
buff_in[cll>>= 1 ;

)

return(ere);

}
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91

Zrrors:none

Warnings:none
Code size:571



r._



' Module: modes.h ,I

' Purpose: */

/* ,/

/* Inputs: '/

I* ,I

/* Outputs: */
I* *I

I* Uses: *I

I' *I

I* History: *I

****************************************************************************

The purposeof this headerfile is to definethe mode
definitiontables.

None.

None.

Nothingfrom otherfiles.

14 Feb 92 Written.

#include"types.h"

typedefstructmode_struct

{
BYTE mode tm id ;

char *#name

char *sname

void (*mode_fun)();

WORD num_steps ;

} MODE ;

I* Mode ID for telemetry */

I* Long nameof mode (40chars) _I
/* Shortabbreviatedname for mode */

/* Functioncall to executemode _/

/* Numberof stepsin mode */

externWORDALP_Mode_Ptr;

externWORD S_Mode_Ptr ;

/* Referencesto variablesdefinedto _/

/* De in ZRAM in SFMALP.ASM _/

externBYTECurr ALP Mode ;

externBYTE Curr SFM Mode ;

externWORDALP_Mode_Step;

externWORD SFM_Mode_Step;

externDBLWORDSFM_mode_start_time;

externDBLWORDALP_mode_start_time;

enummode_names( SFM_STD,SFM_HR, SFM_GTI,SFM_GT2, SFM_GT3,SFM_IRP,
SFM_ERP,SFM_CLN,

A__5PT, ALP_STD,ALP_HR, ALP_MR, ALP_Ne, ALP CLN,

NULLMD, HS__MD, LAST_ENTRY} ;

_defineTICKSPER SECOND 250

#defineCLEANING_TIME (5*TICKSPER SECOND)/* 5 seconddelay for cleaning_/

_defineN_ PVG SET STEPS 16

JdefineNUM_VCONVERGE_STEPS17

define NEAR 95 FS 0x0F99 /* 95.0%*/

Idef[neNEAR 50 FS 0x0C00 I* 50.0%_I

#defineNEAR 5PTVAL 0x055D /* -3.3V*/

#ifndefMODES_C



extern MODE modelist [LAST_ENTRY} ;

_tern void next_mode_step () ;

xtern void [nit_modeS () ;

extern void set_mode_pvg (BYTE step, BYTE instr, WORD target_ad_val) ;

extern void vconverge (BYTE step, BYTE instr, WORD target_ad_val) ;

extern BYTE pg_converged ;

extern WORD vern_conv_val ;

extern WORD vern sar step ;

extern WORD va_conv_val ;

extern WORD va sar step ;

telse

void next_mode_step () ;

void [nit_modes () ;

void sfm_std () ;

void sfm_hi_res () ;

void sfm_gt_l () ;

void sfm_gt_2 () ;

void sfm_gt_3 () ;

void sfm_irpa () ;

void sfm_erpa () ;

)id sfm_clean () ;

void alp_5_pt () ;

void alp_std () ;

void alp_hi_res () ;

void alp_m_res () ;

void alp_hr_ne () ;

void alp_clean () ;

void null_mode () ;

void hskp_mode () ;

void set_mode_pvg (BYTE step, BYTE instr, WORD target_ad_val) ;

void vconverge (BYTE step, BYTE instr, WORD target_ad_val) ;

BYTE pg_converged ;

WORD vern_conv_val ;

WORD vern sar step ;

WORD va_conv_val ;

WORD va sar step ;

const MODE model[st [LAST_ENTRY1 = {

{0x23,"Standard S_ Measurement Mode

{0x2B,"High Resolution SFM Measurement Mode

{0x26,"SFM Grid 1 Test Mode

0x29,"SFM Grid 2 Test Mode

10x25,"SFM Grid 3 Test Mode

{0x87,"SFM Ion RPA Mode

{0x8C,"SFM Electron RPA Modee

{0x2E,'SFM Cleaning Mode

{0×40,"Five Point ALP Mode

","SFM_STD', sfm_std

","SFM_HR ", sfm_hires

","S__GTI", sfm_gt_i

","SFMGT2", sfm_gt_2

","SFM_GT3", sfm_gt_3

","SFM_IRP", sfm_irpa

","SFM_ERF", sfm_erpa

","SFM_CLN", sfm_c[ean

","ALP_SPT", alp_5_pt

73},

241},

226},

226},

226},

67},

67},

,5+CLEANING_TIME},

51},



(0x41,'StandardALPSweepMode
{0x42,'HighResolutionALPSweepMode

<0x44,'Medium Resolution ALP Sweep Mode

0x4A,'High Resolution Ne Mode

0x48,"ALP Cleaning Mode

{0xFF,'NULL Mode

{0xF0,'HousekeepingMode

",'ALP_STD', alp_std , 67},

",'ALF_HR ", alp_hi_res, i03},

","ALB MR ", aLp_m_ces , 97},

","ALP_Ne ", alp_hr_ne , 266},

","ALP_CLN", alp_clean ,5+CLEANING_TIME},

","NULL MD", null_mode , 4},

","HSEP__", hsKp_mode , I}};

fendif

|ifdef MODES2_.C

WORD vl_conv = (WORD) (5.0 * ALP VA GAIN + ALP VA OFFSET} ;

WORD il_conv ;

REAL il_real ;

WORD v2_conv, i2_conv ;

WORD v3_conv, i3_conv ;

WORD v4_conv, i4_conv ;

WORD v5_conv, i5_conv ;

WORD kTe

|else

extern WORD vl_conv, il_conv ;

extern WORD v2_conv, i2_conv ;

extern WORD v3_conv, i3_conv ;

extern WORD v4_conv, i4_conv ;

extern WORD v5_conv, i5conv ;

extern WORD kTe

_endif
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i

i

!

i

i

I

i

|

i|i|l

Archimedes8096/80C196C-CompilerV3.001/DOS _4/JJ[/92 16:28:07

Targetoption= 80C196

Memorymodel = large
Sourcefile = modes2.c

List file = modes2.1st

Objectfile = modes2.rl5
ASM file = modes2.sl5

Commandline = modes2.c-ml -vl -z -F -e -g -L -F -p52 -A

(c)Copyright Arch[medes Software Inc. 1990
_____________________________i_________I_III____________I_i___i___I____I_I____i_____ii__II_I__

i

2

3

4

5

6

7

8

9

10

ii

12

13

14

15

16

17

18

19

2O

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

/* ,/

/* Name: modes.c */

/* */

/* Farams: None. */

/, ,/

/* Input: None. ",

/* Output:
/,

/* ?urpose:
/,

/* Mods: Dec 12 91 NRV Authored. *

/,

#def[ne MODES2_CTRUE

_include "types.h"
#include"debug.n"
linclude <stdio.h>

|include "calib.h"
linclude "modes.h"

linclude "tm.b"
linclude"io.h"

, ......................................................................... x

, ......................................................................... x
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36

37

38

39

4O

41

42

43

44

45

46

47

48

49

5O

51

52

53

54

55

56

void sfm_std ()

{

if (SFM_Mode_Step== O)
/" Set LnkLa[ gr[_ voltages

set_grid(I , -25.0);

set_grid(2 , +25.0);

set_grid(3 , -15.0);

set_va (SFMINSTR,-36.0);

}

if (SFM_Mode_Step< NUM ?VG SET STEPS)

{ /' Set preamp& verniergain near FS

set_mode_pvg(SFM_Mode_Step,ZFM_INSTR,NEAR_95_FS);

}
else

{

set_va(SFM_INSTR,-36.0 + 1.0 * (REAL)

- _ ....S ,)),(SFM_Mode_Step NUM ?VG SET qmmD +_ .

)

,/
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57

58

59

60

61

62

63

64

65

66

67

68

69

7O

71

72

73

74

75

76

77

78

79

voidsfm_hi_res()

{
if (SFM_Mode_Step== 0)

/* Set initialgrid voltages

set_grid(i , -25.0);

set_grid(2 , +25.0);

set_grid(3 , -15.0);

set_va (SFM_INSTR,-36.0);

f (SFM_Mode_Step< NUM_PVGSETSTEPS)
/_ Set preamp & vernier gain near FS

set_mode_pvg (SFM_Mode_Step,SFM_[NSTR,NEAR_95_FS);
I
else

{
set_va (SFM_INSTR,-36.0t 0.25 " (REAL)

(SFN_Mc_e_SLe? - NU_PVC_3L_b[D,u [) ) ,

I

*/

,/
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8O

8t

82

83

84

85

86
87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

!07

108

void sfm_gt_l()

{

WORD sweep_step;

WORD sweep_rum ;

sweep_step= SFM_Mode_Step% 45 ;

sweep_rum = SFM_Mode_Step/ 45 ;

if (sweep step == O)
/" Set initial gr[_ vottages

set_grid(I , -35.0+ 5.0 " (REAL)sweep_rum);

set_grid(2 , t25.0);

set grid (3 , -15.0);

set_va (SFM_INSTR,-36.0);

}

,/

if (sweep_step < NUM_?VG_SET_STEPS)
{ /* Set preamp& vernle[ gain near FS

set_mode_pvg(sweep_step, SFM[NSTR,NEAR95 {S} ;

}
else

{

set_va

*/

(SFM_[NSTR,-36.0 - 2.0 ' (_EAL}
(sweep_step - NUM_?VGSET STE?S,I) ) ;
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109

if0

Iii

112

113

I14

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

void sfm_gt_2 ()

(
WORD sweep_step ;

WORD sweep_num ;

sweepstep = SFMMode_Step % 45 ;

sweep_num = SFM_Mode_Step / 45 ;

if (sweep_step := 0)

/" Set initial grid voltages

set_grid (I , -25.0) ;

set_grid (2 , 15.0 + 5.0 ' (REAL) sweep_num) ;

set_grid (3 , -15.0) ;

set_va (SFM_INSTR, -36.0) ;

,/

f (sweep_step < NUM_PVGSET_STEPS)

/* Set preamp _ vernier gain near FS

set_modepvg (sweep_step, SFM_INSTR, NEAR_95_FS) ;

else

{
set_va (SFM_INSTR, -36.0 _ 2.0 ' (REAL)

(sweep_step - NUM_?VG_SET_STE?S_!) ) ;

,/
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138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

void sfm_gt_3()

I
WORD sweep_step;

WORD sweep_num ;

sweep_step= SFM_Mode_Step% 45 ;

sweep_num = SFM_Mode_Step/ 45 ;

if (sweep_step == 0)
/' Set initial grLd voltages

set_grid (i , -25.0) ;
set_grid (2 , t25.0) ;
set_grid (3 , -25.0 _ 5.0' (REAL) sweep_hum);
set_va (SFM_INSTR,-36.0);

}

,/

if (sweep_step < NUM_?VG_SET_STEPS)
{ /* Set preamp & vernLer gain near FS

set_mode_pvg (sweep_step, SFM_INSTR,NEAR_95_FS);

else

set_va (SFM_INSTR,-36.0 + 2.0 ' (REAL)
(sweep sLep - NUM_?VG_SET_STEPS_I}} ;
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167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

void sfm_irpa O

{
[f (SFM_ModeStep:: 0}

/* Set [nLtLal grLd voltages

set_grid(I , -10.0);

set_grid(2 , -5.0};

set_grid(3 , 0.0) ;

set_va (SFM_INSTR, 0.0) ;

}

if (SFM_Mode_Step< NUM_PVG_SET_STBPS)
{ /* Set preamp& verniergain nearFS

set_mode_gvg(SFM_Mode_Step,SFM_INSTR,NBAR_95_FS);

}
else

{
set_grid(2,-5.0 + 0.2 " (REAL)

(SFMMcce_Rep - _M ?VG_S£7K£?S,I} ) ;

,I

*I
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190

191

192

193

194

195

196

197

198

199

2OO

201

2O2

203

204

2O5

206

201

208

209

210

211

212

void sfm_erpa ()

{
f (SFMMode_Step== O)

/' Set _nitialgrid voltages

set_grid(i , ÷i0.0);

set_grid(2 , -5.0);

set_grid(3 , 0.0) ;
set_va (SFM_INSTR, 0.0) ;

}

if (SFM_Mode_Step< NUM_PVGS_T_STEPS)

( /' Set preamp & vernLer qaLn near FS
set__mode_pvg(SFM_Mode_SLep,SFMINSTR, NEAR_95_FS);

else

I
set_grid(2,-5.0 - 0.2 * (REAL)

(SFM_Mode_Step- NUM_PVG_SET_STEPS_I)) ;

}

}

,/

,/
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213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

void sfm_c/ean ()

{
if (SFM_Mode_Step== O)
{ /" Set initial Gr[_ voltages '/

set_grid (I , _50.0) :
set_grid(2 , +30.0);

set_grid(3 , +!5.0);

set_va (SFM_INSTR, 0.0) ;

}
/' ?erfo[m switching to clean probe '/

if (SFMMode_Step<= 2)
ciean_prb (SFM_INSTR,STM_Mode_Step);

/* Perfommswinching to do measurements '/

if (SFM__Mode_Step>= CLEANING_TiME+2)
uncln_prb (SFM_[NSTR,SFM_Mode_Step- (CLEANING?[ME+2)) ;

}
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232

233

234

235

236

237

238

239

24O

241

242

243

244

245

246

247

248

249

25O

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

void alp_5_pt 0

{
_SAL i3_real,i4_real;

if (ALPMode_Step=: 0)

{
set_va_dac(ALP_INSTR,vl_conv);

}

else if (ALP_Mode_Step<= i4) /* Set preamp& verniergainto have

{ /* A/D inputto be near -3.3V

set_mode_vg (ALP_Mode_Step,ALP_iNSTR,NEAR_5PT_VAL);

}
else if (ALP_Mode_Step== 15)

{
set mode_vg (ALP_Mode_Step,ALP_iNSTR,NEAR_5PTVAL);

il cony = new ALP_ADva[ ;

ll_real: (REAL}new_ALP_AD_va[* 0.0048828125- i0.0 ;

vl_conv: ALP_VA_Val;

i3 real: -0.471517765" if_real;

i3_conv: (WORD)(([3_real+ !0.0)* 204.8);

vconverge(0,ALP_!NSTR,i3_conv);

}
else if ((ALP_Mode_Step>= 16) && (ALP_Mode_Step<= 30)}

{
vconverge(ALP_Mode_Step- 15, ALP_INSTR,[3_cony);

}
else if (ALP_Mode_Step== 3i)

{
vconverge(!6,ALP_[NSTR,[3_cony);

v3_conv= ALP_VA_Vai;

i4 real : -3.0 _ if_real;

i4_conv: (WORD)((i4_real+ i0.0)' 204.8);

vconverge(0,ALP_INSTR,i4_conv);

}
else if ((ALP_Mode_Step>= 32) && (ALP_Moee_Ztep<:46})

{
vconverge(ALP_Mode_Step- 31, ALP_[NSTR,14 cony);

)
else if (ALP_ModeStep== 47)

{
vconverge(16,ALP_INSTR,i4_conv);

v4_conv= ALP_VAVal ;

kTe : v4_conv- v3_conv;

,/
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282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

v2_conv= vl_conv+ 2 * kTe ;

set_vadac (ALP_INSTR,v2_conv);

}
else if (ALP_Mode_Step== 48)

{
12_conv= new ALP AD yak ;

v5 cony = v4_conv+ 7 ' (v4_conv- v3_conv);

if-(v5_conv> ALP_VA_OFFSET+ 5 • ALP VA GAIN}

v5_conv= ALP_VA_OFFSET+ 5 ' ALP VA GAIN ;

set_va_dac(ALP_INSTR,v5_conv);

)
else if (ALP_Mode_Step== 49)

{
i5_conv= new_ALP_ADval;

vl cony = ALP_VA_OFFSET- 9 * kTe ;

if-(vl_conv< ALP_VA_OFFSET- 5 _ ALP_VA_GAIN)

vl_conv= ALP VA OFFSET- 5 ' ALP VA GAIN ;

}

}
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303

304

305

306

307

3O8

309

310

311

312

313

314
315

316

317

318

319

320

321

322

323

void alp_std ()

{
if (ALP_Mode_Step=: 0)

set_va (ALP_[NSTR,5.0) ;

}

if (ALP_ModeStep< NUM2VG-SET-STEPS)
- /' Set preamp& verniergain near FS

{
setmodepvg (ALP_Mode_Step,ALP_INSTR,NEAR_95_FS);

}
else

{
set_va (ALP_INSTR,5.0 - 0.2 _ (KEAL)

,/
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324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

void alp_h__res {)

{
if (ALP_Mode_Step :: 0)

set_re (ALP_INSTR, 1.7) ;

}

if (ALP_Mode Step < NUM_PVG_SET_STEPS)
- /* Set preamp & vernier gain near FS

( set_mode_pvg (ALP_Mode_Step, ALP_INSTR, NEAR95_FS) ;

}
else

{
set_va (ALP_INSTR, 1.7 - 0.04 * (REAL)

(ALP_Mode_Step- NUM_PVGSET_STEPS) ) ;

}

}
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344

345
346
341

34B
349
350

351

352

353

354

355

356

357

358

359

360

361

362

363

void alp..m_!es0

{
iZ {A]2-Mode_Step== O)

{ (REAL)kTe _ 2.0) ;
set_va (ALP_INSTR,ALP_VA_GAIN'

}

if (ALPModeStep < NUMPVGS_T_STE_S)/, Set p_eamp& vernier gain nea_ FS

{ set_mode_pvq (AL?_ModeStep, ALp_INSTR,NEAR_95FS) ;

}
else

{ set_.va_dac (AL__INSTR,AL_VAOFFS_T + kTe - {kTe / B) '
(ALP_Mode_Step- NUM_PVG_SET_STEPS)) ;

}
}

,/
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228

229

23O

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

0000

0001

0002

0003

0004

0005

0000

0001

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276 0003

XmtActive: equ

Xmt_Fuil: equ

Xmt_Empty: equ

Rcv_Full: equ

Rcv_gmpty: equ

CR_Detected: equ

; SerialFLagRegisterbit Locations

0 ; Bit 0 : Xm% Active

1 ; Bk [ : Xmt FuLL

2 ; Bit 2 = Xmt Empty

3 ; Bit 3 : Rcv Full
4 ; Bit 4 = Rcv Empty

5 ; Bit 5 : CR Detected

; Bit 6 =

; Bit 7 =

Timerl_Int: equ

jiffy_Override:equ

FLags register ass[gnmex
; Bit 0 : T'me[ ! [nte:ruot Occured
; Bin i = Softwa:e EnaoLe o[ Jiffy Timer

; _:=t 3 =

; _[: 5 =

; _[t 6 :

; Bi: 7 -

; Flags 2 RegLste[ assignment
; Bk 0 :
; BL: I :
; Bit 2 -

; _it 3 :

; Bk 4 :

; BIt 5

; Bit 6 :

; B'k 7 :

Accel: equ

!O PORT2pin ass'_qnmenes([?,.?c: sort}
; B[: 0 :
; Bi: l :

; Bit 2 :

; Zi: 3 :
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211

2]8

279

280

281

282

0004

283
284 000D
285 000A
286 0008
287 007F
288 0007
289 000C

290 0009
291 000B
292 0020
293
294 0000

295 00FF
296

T_Full:

Cr:

Lf:

Bs:

Del:

Bel:

FF:

Ht:

Vt:

Sp:

?ortl_inlt:

Port2_init:

equ
; Bi: _ :
. BL< 6:

; Bit _ =

; ASCIIcharacters

equ 13 ; CarriageReturn

equ !0 ; Line Feed

equ 08 ; BackSpace

equ 7Fh ; Delete

equ 07 ; BeLL

equ 12 ; FormFeed

equ 9 ; HorizontalTab

equ 11 ; VerticalTab

equ 32 ; Space

eau OOO_ ; No lnst[':ment Seiected
_--. • *' "7,O:=LSu_G_



_age I0

298

SFM/ALPFlightCode
80C196KBversion
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2100

4000

CO00

DFFF

4000

CO00

3OO

301

302

3O3

3O4

305

306

307

3O8

309

310

311

312

313

314

315

316

317

318 F000

319 F000

320 F000

321 F400

322 F800

323 F800

324 FC00

325 FC00

326

327

328

loader:

Loader_CS:

ZKAM_start:

ZRAM_stop:

EEPROMstart

EEPROM_stop

* EXTERNAL ADDRESSES '

_2._hequ n _nn LoaderEntryPoint

equ 04000h ; LoaderChecksum

equ uCo00n • Start address o[ ZR_
equ 0Dfffh ; Sto_ address of ZR_

equ 04000h ; Start address or EEPROM

equ 0C000h ; Stop address or EEPROM

GridVolt?wR: equ 0F00Oh
Timer_WR: equ 0F000h
Probe_C/n_WR: equ 0F000h

EMeter_BI): equ 0F400h
VAGenWR: equ 0FS00h
EMeter__R: equ 0FS00h
TelemWR: equ OFCOOh

Telem: equ _.

; Grim Vohage OAt Write

; ProgrammableTimer Write
; CLeaningControlWordWrite

; Biectrometer AID Read
; VA Generator9AC Write

; ELec[_omete_P_eamp& VernLerGa[n

; Write to telemetry FiFO

; WrLLeto telemetry FIFO
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330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

0000

0000

0800

RSEG

DSB

Stack_Pit:

, STA_K SEAMEN _S '

it
X

CSTACK(!)

2048 ; _ O:Oq[a_ StaC_,
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351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

0000

0OOO

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

00020000

0004 O0OO

0006 0000

00080000

000A O0O0

000C0000

000B0000

001000O0

0012 0000

0014 0000

0016 0000

0018 401F

001A 401F

001COOO0

001B

0022

0026
0076

0076

0152

0000

n

S[GM[N?

Zero ?owerRam LocaL[oRs

Rom_CS:

RSEG ZRAM

Misc Data Storage,Cdcba[To _ ',_......Modes

DSB 2 ; Rcm checksum

ALP_Mode_Ptr: DCW 0000

SFMMode_Ptr: DCW 0000
Curr ALP Mode: DCW 0000

Curr SFMMode: DCW 0000

ALP__ode_Step:DCW 0000

S_Mode_Step: DCW 0000

CIock_ZP: DCW 0000
DCW 0000

Status: DC_ 0000

SFM_Vern_PG: DCW 0000
ALP_Vern_PG: DCW 0000
SFMVA Val: O_ 8000

ALP_VA_VaI: DCW 8000

clean_word: DCW 0000

ALP_mode_start_time:

SFMmode_start_time:

DSB

DSB

Roy_Buffer: DSB 80d

Rcv_End:

Xmt_Buffer: DSB 220d

Xmt_End:

RSEG Telem_Buff

; Trazs_[t suffer
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400 0000

401 0300

402 0600

403 0640

404

ALP_telem: DSB 768d

SFMte[em: DSB 768d
HSKP_telem: DSB 64d

IDLE_telem: DSB 32d
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406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

00O0

0000 AI000818

0004 1114

0006 815503

0009 BIA015

435

436 000C BIAII6

437

438

439

440

441

442

443

444 000F B18017

445

446

447

448

449

450

451

452

453

454 0012 FA

Reset:

CODE SEGMENT

RESET ENTRY POINT

Code Reset Entry Point

RSEG ROM(2)

ld SP, #Stack_Ptr

cirb WSR

ldb HSI_MOOE, _01OI010LD

ldb tOO0, {!0!00000b

idb

ldb

di

LOCI, #1010000ib

IOC2, [lO000000b

; set stack pointer to top of RAM.

; slack moves down.
.... 80c!96 regLste[ '"

; 80c[96 Window Select Register.

; all _SI responos zo rising edges
. , _ : disabled; RS_._

; T2 rSL on /WR :d[sabied

; HSi.I : disabled

; T2 ext _st : disabled

; HSI.2 : disabled

; T2 rst = HE!.0

; _SI.3 = d!sab/ed

; T2cLk = HS[.I

; ?W_ = enabled

; Tl ovrfio [nt = disabled

; T2 ovrf:o [nt = iLsabLed

; HSO.4 = disabled

; TXO = enabled
u-_ disabled;._u.5
.... r'r 7_1:

; ,,, 80c196 registers "'"

; CLea_ CAM = Yes
.... Lock : No

; 72 all :nt = NO

; AD prescaLe = Normal

; AD samp/e/ho_s= ZRabLed

; S_ow P_M = No

• T2 U/O ena = No

;FaSL T_ ena = No

; gLsab!e i_:errupts
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455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

0013 1108

0015 1113

0017 1109

00191112

001B 1131

001D 1132

O01FBIOOOF

0022 BIFFIO

0025EFFFFE

0028 EFFFFE

002BFB

002C IlIA

002EEFFFFE

clrb INTMASK

clrb INT_MASKI

clrb INT_PEND

clrb INT_PENDI

clrb Flags

clrb Flags2
idb IO_?ORTI,l?ortl_inie

ldb iO_PORT2,_Port2__nit

Rst_10:lcall
call

ei

clrb A1

call Init_Timerl

; mask all interrupts

; ,," 80c196cregister"'

; clearany pendinginterrupts
_e_u_[

i •

clear_ r-_ PurposeFlag _egister; _ene_:

; init?o:L 1

; in[<?orL 2

; initialize 'C' code
; initialize serial port

; enaDie interrupts

; initialize20mSclock
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473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

496

497

498

499

5OO

501

0031

0031 EFFFFE

0034 27FB

s _

o*

"* MAIN PROGRAq •

•* inputs I outputs _ routines called i registers altered

•* none I I Xmt_Char i Flags ,
•* I I Rcv Char 1

This is the lowest level infinite loop. This routine

basically sits in a wait loop until a timer interrupt causes

reading of the CCD chip or a serial interrupt occures.

Upon receipt of a carriage return the 'C' code routine

'main' is executed to handle Lhe user [nterface. The stack oointer

[s switched to the externaI R_M 'C' code slack and seading of the
CCD chip is oisabied.

Returning from the 'C' code returns the stack pointer to

[nternal RAM and me-enables the reading of the CCD chip.

Main_Program:

icall

sjmp

main ; call 'C' code

Main_Program ; Loop forever
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503

504

505

506

507

5O8

509

510

511

512

513

514

515

516

517

518

519

52O

521

522

523

524

525

526

527

528

529

53O

531

532

533

534

535

536

537

538

539

540

t

t

'* DELAY •

'* inputs f outputs ! routinescalled f registersaltered *

•* Ax I none F none l Ax *

The number of milliseconds to delay is passed in Ax. Delay
is accomplished with a wait loop

delay() can be called from 'C' code which passes an integer
delay period in milliseconds.

014C Delay_Const_96equ 332

01F2 Delay_Const_196equ 498

; i mSec constant8096

; 1 mSec constant80c196

0036 A318021A delay: id Ax, 2 [SPI

003A C81C Delay: push Bx

003CAIF2011C D_30: Id Bx, #Delay_Const_i96
0040 051C D_40: dec Bx

0042D7FC jne D_40

0044 05IA dec Ax

0046D7F4 jne D_30

0048 CClC pop 8x
004A FO ret

; _ead 'C' passed delay period

; save 3x & Cx :eg[ster

; ?gm in i mSecdelay constant
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542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

O04B

004B3031FD

004E71FE31

0051FO

This routinewaitsuntila Timerlinterruptis generated.In the

case of the 80C196processorthe CFU will be put intoa low power
sleepmode•

sleep:
; idlpd #I

jbc Flags,Timerl_Int,sleep
andb Flags, _llll!iiOb
ret

; 8_96 sleep instruction
; walt for Timer interrupt
' clearm: r_ _n_ =_, ._me.=__,_ _ag
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567

568

569

570

571

572

573

574

575

576

577

578

579

58O

581

582

583

584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

6OO

601

602

603

604

605

606

607

0052

0052

0056

0059

005C

005E

0060

0062

0064

0066

0068

006A

006D

OO7O

0073

0076

0079

007C

007F

0081

608 0082

Errors:

Bytes:
CRC:

A318021A

91081A

B01A02

C81C

OIIC

0000

0000

0000

0000

0000

B0021A

3BIAFA

B0031C

09021C

18061A

901AIC

A01CIC

CClC

FO

None

158

7000

#

•* READ AD "
n

.* inputs I outputs i routines called 1 registers altered *

• * SP I RO I I *
'* 1 I 1 *

This routinerecievesa channelnumberthen performsan

A/D conversionand returnsthe results.

read_AD:

Ld Ax, 2[SP] ; get c:hanneLnumberoff stack

orb At, 100001000b ; set go flagto startA/D

Idb AD_GO_AND, A[ ; sendA/D co.and

RA_I0:

push B×
clr Bx

skip 0
skip 0
skip 0
skip 0

skip 0

tdb AI, ADRESULT_LO

ibs A[, 3, KA_!0

idb BI, AD_RESULT_HI

shl BX, _2

shrb At, #6

orb B[, AI

id R0, Bx

pop Bx
ret

; save Bx

; clear resuit :egisLer
; short delay for conversion

; :o begin

; read A/D Tesuit register

; Wail for conversion comp!ete
; read hiqh byte o[ A/D conversion

; shift 3x up two bits
; shift AL _cwn 6 Chs
; ccmoine

; place result [m:o RO

END

IIIIIIIIII

| sfmalpI
IIIIIIIIII
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Symbol

Symbol and Cross Reference TabLe
================================

Value Type Defline Refline

Segment Definitions

CSTACK 0800 S00R 345

ROM 0082 S03R 421

Telem_Buff

0660 S02R

ZRAM 0152 S01R

398

365

External Symbols

?SEG_INIT_L00

0000 ×01 85 465

Asc_Hex 0000 X0A 90

Znit_Serial

0000 X07 89 466

Init Timerl

0000 X0D 94 470

Rcv_Char 0000 X02 89

Rx_Int 0000 X05 89

Send_HexByte
0000 X09 90

Send Hex Word

0000 X08 90

Send_Msg 0000 X04 89

Tx_int 0000 X06 89

Wait_CR 0000 X0B 90

Wait Tx Inactive
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0000 X0C

Xmt_Char 0000 X03

main 0000 X00

90

89

85 499

ALP_Mode_Ptr
0002 R01E

ALPMode_Step
000A R01E

ALP VA Val

001A R01E

ALP_Vern_PG
0016 R01E

ALPmode_starttime
001E R01E

ALP_telem
0000 RO2E

Ah 001B AEI

A1 001A AE|

PublicSymbols

372 68

376 68

386 47

384 47

390 70

4OO

195

196

Ax 001A AE| 194

BI 001C AEI 199

Bx 001C AE| 197

Ch 001F AEI 201

C1 001E AE| 202

Clock_ZP 000E R01E 378

Curr ALP Mode

0006 R01E 374

68

44

44 469 587 588 598 599 602

603

44 527 535 586

44 600 603

44 529 531 532 538 590 59!

601 604 605

44

44

48

68
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Curt SFM Mode

- - 0008 R01E 375 69

C× 001E AE| 200 44

Delay 003A R03E 529 59

Dh 0021 AEI 204 44

D1 0020 AE| 205 44

Dx 0020 AE| 203 44

EEPROMstart
4000 AE 315 53

EEPROM_stop
CO00 AE 316 53

EMeterRD

F400 AE 321 62

EMeterWR
F800 AZ 323 62

Eh 0023 AE_ 207 45

EL 0022 &El 208 45

Ex 0022 AE| 206 45

Fh 0025 AE| 210 45

F1 0024 AE| 211 45

Flags 0031 AE| 224 46 459 562 563

Flags2 0032 AE# 225 46 460

Fx 0024 AE| 209 45

Grid_Volt_WR
F000 AE 318 62

HSKP_telem

0600 R02E 402 72

[DLE_telem
0640 R02E 403 72
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Loader_CS
4000 AE 310

ProbeCln WR
F000 AE 320

Rcv_Buffer
0026 R01E 393

Rev_End 0076 R01E 394

Rom_CS 0000 R01E 369

SFM_Mode_Ptr
0004 R01E 373

SFM_Mode_Step
000C R01E 377

S_VA Val

0018 R01E 385

SFMVern_PG
0014 R01E 383

SFM_mode_start_time
0022 R01E 391

SFM_telem
0300 R02E 401

Serial_Flags
0030 AE| 223

Status 0012 R01E 381

Telem FC00 AE 325

Telem_WR FC00 AE 324

Timer_WR F000 AE 319

VAGen_WR F800 AE 322

XmtBuffer
0076 R01E 395

Xmt End 0152 R01E 396

80C196KBvecsion

53

63

67

67

53

69

69

47

47

7O

69

46

46

63

63

62

62

67

67

Paqe 24
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ZRAM_start
C000 AE

ZRAM_stop
DFFF AE

_Sh 001D AE|

clean_word
001C R01E

delay 0036 R03E

loader 2100 AE

read_AD 0052 R03E

sleep 004B R03E

AD_COMMAND

O0O2 A|

AD_RESULT_HI
0003 Ai

AD_RESULT_LO
0002 A|

Aecel 0003 A

BAUD_RATE
000E A|

Bel 0007 A

Bs 0008 A

CR_Detected
0005 A

Cr 000D A

D_30 003C R03

312 52

313 52

198 44

388 71

527 56

309 56

584 56

560 56 562

LocalSymbols
::=::=:::=:==

137 588

136 600

135 598

276

158

288

286

245

284

531 536
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040 0040 _03

Del 007F A

Delay_Const_196
01F2 A

Delay_Const_96
014C A

FF 000C A

HSIMODE 0003 A|

HSI_STATUS
0006 A|

HSl TIME 0004 A|

HSO_COMMAND
0006 A|

HSO_TIME 0004 A|

Ht 0009 A

INT_MASK 0008 A|

INT_MASKI
0013 A|

INT_PEND 0009 A|

INT_FENDI
0012 A|

IOC0 0015 At

lOCI 0016 At

IOC2 0017 At

lOS0 0015 At

IOSI 0016 At

IOS2 0017 At

IO_PORT0 000E At

532

287

523

522

289

139

141

140

144

143

290

150

188

151

187

170

171

191

167

168

190

160

533

531

427

455

456

457

458

428

436

444



SFM/ALP Flight Code

)RTI 000F A| 161

3RT2 0010 A| 162

%SE 001A A| 115

y_Clock
002E A| 221

y_Override
0001 A 252

000A A 285

l_Program
0031 R03 498

CONTROL
0017 A| 173

tl_init

0000 A 294

_2_

_0FF A 295

001C A| 120

001D A| 121

001E A# 122

001F A| 123

0020 A| 124

0021 A| 125

0022 A| 126

0023 A| 127

001A A| 117

001B A| 118

i0 006A R03 598

80C196KB version Page 27

461

462

117 118 120 121 122 123 124

125 126 127

500

461

462

604

599
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Rcv_Empty
0004A 244

Rcv_Full0003A 243

RcvIn Ptr
0026A| 216

RcvOutPtr
0028A# 217

Reset 0000R03 423

Rst_10 0025R03 465

SBUF 0007A| 146

SBUF__0007A| 147

SBUF_TX0007A| 148

SP 0018A# 132

SPCON 0011A# 165

SP_STAT0011A| 164

STACKPOINTER
0018A| 133

Sp 0020A 292

StackPtr
0800R00 348

TIMERI000AA| 155

TIMER2000CA| 156

T_Full 0004A 277

Timer!_Int
0000A 251

Vt 000BA 291

WATCHDOG000AA# 153

423 527 586

423

562
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WSR 0014 A|

Xmt_Active
0000 A

Xmt_Empty
0002 A

Xmt_Full 0001 A

Xmt In Ptr
002A A#

Xmt Out Ptr

002C A#

ZERO 0000 AI

banking 0000 A#

189 425

240

242

241

218

219

213

181

MacroDefinitions



ISR.ASM



Page i

______IIii_iiiiIi_iiii_i_iii_i_
i

Archimedes8096/196AssemblerVI.95/MD2

Source = isr.asm

List = isr.lst

Object = isr.obj

Options = s

13/Jui/92 04:03:47

| (c)CopyrightArchimedesSoftwareInc.1988 i

______if_|_i_i__

I

2

3

4

5

6

7

8

9

i0

ii

12

13

14

!5

16

17

18

19

21

24

25

26

27

28

29

3O

0000
0000

0000
0000
0000
0000

0000

.* SOLAR FLUX MONITOR *

.* ADVANCED LANCMU!R PROBE *

• SFMIA _ ? *

lr
o*
#

li.

;* [,,te.=_tService Routines

i

i

Name iSR

Rseg ISR

LSTCOD +

LSTWID -

LSTPAG +

LSTXRF

PAGSIZ 52

Assembler Direct/yes
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32

33

34
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36
37
38
39
4O
41
42
43
44

PUBLICS ,
t

_t



46
47

48
49
50

51
52

53
54
55
56
57

58 0000
59 0000
60

61
62

63 0000
64

SFM/ALPInterruptServiceRoudnes
Page 4

; * r

; , EXTERNALS ,

' Serial Externals

Extern Roy_Char,Xmt_Cbar,Send Msg, Rx_bt, Tx_bt, [nitSerial

Extern Send Hex Word,Send Hex B-yte,Asc Hex, WaitCR, _la[t_TxInactive

; TimerExternals

Extern Timerl,Timer2



66

67

68

69

70

71

72

73

74

75

76

77

78

79

8O

81

82

83

84 O01A
85

86 O01A

87 O01B
88

89 O01c

90 O01D

91 O01E

92 O01F

93 0020

94 0021

95 0022

96 0023
97

98

99

I00

I01 0018

I02 0018
I03

104 0002

I05 0003

106 0002
107

108 0003

109 0004

ii0 0006

111

112 0004

113 0006
114

SFM/ALP Interrupt Service Routines

Page 5

$REG8096.1NC

REG[STcR DEFEN_T fONs ,

" REG8096.1NC _ ;INCLUDE FILE FOR 8096 REGISTERS

Include file containing 8096 register definitions

i

; 8096 C Compiler Working registers

[R BASE DEFINE OiAH

; Register Dase address
R8 DEFINE (IR BASE)

R9 DEFINE (IR_BASEH)

RO DEFINE (IRBASE+2)

R1 DEFINE (IRBASE_3}

R2 DEFINE (IRBASE+4)

R3 DEFINE (IR_BASE+5)

R4 DEFINE (IR_BASE+6)

R5 DEFINE (IR BASE+7)

R6 DEFINE (IR BASEt8)

R7 DEFINE (IRB4sE+9}

; Special Function Registers

SP
DEFINE 18H

STACKPOINTER DEFINE 18H

AD_RESULTLO DEFINE 02H
AD RESULT HI
- - DEFINE 03H

Am_COteD DEFINE 02H

HSIMODE DEFINE 03H

HSITIME DEFINE 04H

HSI_STATUS DEFINE 06H

HSOTIME DEFINE 04H

HSO-COIVI_AND DEFINE 06H
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115 0007

116 0007

117 0007

118

119 0008

120 0009

121

122 O00A

123

124 O00A

125 000C

126

127 000E

128

129 000E

130 000F

131 0010

132

133 0011

134 0011

135

136 0015

137 0016

138

139 0015

140 0016

141

142 0017

143

144

145

146

147

148

149

150 0000

151

152

153

154

155

156 0012

157 0013

158 0014

159 0017

160 0017

161

162

163 001A

SBUF

SBUFRX

SHUFTX

INTMASK

INTFEND

WATCHDOG

TIMER1

TIMER2

8AUD__TE

[OPORT0

IO_PORTI

IOPORT2

SP_STAT

SPCON

[OSO

IOS1

IOC0

rocl

P__CONTROL

$DEFS096.1NC

banking

DEFINE 07H

DEFINE 07H

DEFINE 07H

DEFINE 08H

DEFINE 09H

DEFINE 0AH

DEFINE 0AH

DEFINE OCH

DEFINE 0EH

DEFINE 0EH

DEFINE 0FH

DEFINE IOH

DEFINE IIH

DEFINE IIH

OEF!NE !SH

DEFINE 16H

DEFINE 15H

DEFINE !6H

DEFINE 17H

- DEF8096.INC -

Include file for getting a nonbanked model

DEFINE 0

$SF_LP.INC

INTj[]DI

INT_M3%SKl
WSR

lOS2

IOC2

Ax

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

; 80Ci96 Special Function Register s
12h

!3h

!4h

!7h

!7h

; Registers to ce used in assemoly routines
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164 0018 Ah
165 O01A A1 DEFINE
166 O01C Bx DEFINE

DEFINE
167 O01D _8h DEFINE

168 001C 81 DEFINE

169 001g Cx DEFINE

170 001F Ch DEFINE
171 001E Cl

DEFINE
172 0020 Ox DEFINE

173 0021 Oh DEFINE

174 0020 DI DEFINE
175 0022 Ex

DEFINE
176 0023 Eh DEFINE
177 0022 El

DEFINE
178 0024 FX DEFINE

179 0025 Fh DEFINE
180 0024 FI
181 DEFINE

182 0000 ZERO
183 DEFINE

184

185 0026 Rcv In Ptr DEFINE186 0028 - -
187 O02A RcvOut Ptr DEFINE

188 002c XmLIn_Ptr DEFINE
189 XmtOut_Ptr DEFINE

190 O02E JiffyClock
191 - DEFINE

192 0030
193 0031 SerialFlags DEFINE

194 0032 Flags DEFINE

195 Flags2 DEFINE

OOh; To be used in comparisons

; Serial ?orE, T;=r, .,
26h .... ly ¢_ock, and Flags
28h
2Ah
2Ch

Page 7

iAh

ICh

IC,_

!Eh

IFh

Igh

20h

21h

20h

22h

23h

22h

24h

25h

24h

2Eh

30h
31h
32h



197

198

199

200

201

202

203

2O4

205

206
207

208

209 0000

210 0001

211 0002

212 0003

213 0004

214 0005
215

216

217

218

219

220 0000

221 0001
222

223

224

225

226

227

228

229

230

231

232

233

234

235

236
237

238

239

240

241

242

243

244

245 0003
Accel:

SFM/ALPInterrupt Service Routines

Page 8

* EQUATES *

Xmt__Active:
XmtFull:

XmtEmpty:
RCvFull:

Rcv_Empty:

C_Detected:

equ
equ
equ
equ
equ

equ

; SerialFlagRegisterbit locations
0 ; Bit 0 = Xmt Activel
2 ; Bit 1 = Xmt Full

; Bit 2 = Xmt Empty
3 ; Bit 3 = Rcv Full4

< ; Bit 4 = Rcv Empty

; Bit 5 = CR Detected
; Bit 6 :
; 3it ? :

Timerlfnt: eau

Jiffy-Override: equ
,_s register assignment

; 8it 0 : Timer 1 /nterrupt Occured

; Bit 1 : Software Enable of Jiffy Timer; Bit 2 :
; Bit 3 :

; Bit 4 =

; Bit 5 =

; Bit 6 :

; BiL 7--

; Flags 2 Register ,
; Bit 0 = asszgnmenc
; Bit _ -

; Bit 2 :

; Bit 3 =
; Bit 4 =
; Bit 5 :
; BIt 6 :
; Bit 7 :

equ

" t_ P_Dm

_n ass[g,qments (: ....
; 3iE 0 : "y_: ?or:)
; Bic I :
; 3it 2 :

3 ; Bit 3 =
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246 0004
247

248

249

250

251

252

253 O00D

254 O00A

255 0008

256 O07F

257 0007

258 O00C
259 0009

260 O00B

261 0020
262

263 0000

264 OOFF

265

T_FulI:

Cr:

5f:

Bs:

Del:
Bel:
FF:
Hi:

Vt:

Sp:

Portl_init:
Port2init:

equ 4 ; Bit 4 =

; Bit 5 =

; Bit 6 :

; Bit 7 =

; ASCIIcharacters

equ 13 ; CarriageReturn
equ I0 ; Line Feed

equ 08 ; Back Space
equ 7Fh ; Delete

equ 07 : Bel!

equ 12 ; FormFeed

equ 9 ; HorizontalTab

equ ii ; VerticalTab

equ 32 ; Space

equ O00h

equ OFFh
: No _nstrument Selected
; All fnputs HIGH



267
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269
270
271
272
273
274
275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

0000
0000

RSEG

Rom_Start:

0000 CS:

0002 5026472E Key:
0006496E6320

000A0700 Month:

000C0D00 Day:
000E 5C00 Year:

* CHECKSUM, LOADER KEY

* RESET ENTRY POINT

LOAD_ISR(2)

dsb 2
dcb '?&G.Inc'

; EEPROMChecksum\ LoaderGenerated

; LoaderKey

; SoftwareVersionDate

dew Date 5 ; Versiondate calculatedby

dcw Date4 ; by assembler
dcw Date 6



SFMIALHinterruptServiceRoutines
_aqe12

294
295
296
297
29B
299
300
]OI
302
303

305
306
307
30B
309
310
311

0010

0010_72A02

0020

O020_]2102

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

0030

0030 _71B02

0040

0040_]BO00

0050

0050_70602

0060

0060E]FD01

32B

329 0070

33O
331 0070 B_F401

332
333 0080

334
335 0080 ET_BOI

336
33] 0090

338
339 0090 _1E201

340
341 00A0

342

;

!

orq RomStart + lob

T_Over£1ow: limp _rror_lnt_l

org RomStart ÷ 20h

AO_.Complete: l_mp _rrorlnt_2

org RomStart + 30h

HSl_Va[lable: l_mp Error_Int_3

o[q

_SO:

orq RomSta_t + 50h

HSII: !imp _rror_Int_5

orq Rom Start+ 60h

Trap_Vector: [_mp _rror_Int_6

org RomSta_t + ]Oh

OpCode: limp _rror_Int_7

RomStart + B0h

limp Krror_!nn_B

Rom_Sta[_+ 90h

limp _rrorlnt_9

Rom_Sta[t_ OhOh

orq

HSI4:

orq

T2cap:

orq

; TimerOverElowISR

; A/9 ConversionCompLete[SR

; HSI 9ata Available vector

Rom_Start + _Oh

l_mp SoEtwareTimer_ISR ; _igh speed Outputvector

; HSi.i e×[e[r,ai LnterruPn vector

; Trap vector

; UnLmp[LmenLedOpco_erecto[

; qt_ _$1T!TC e_:_Y vecLos

; Timer 12Capturevector
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343 OQA0EIDg01 T2over£1o_:

_44 orq
345 _0B0

3_6
347 00B0E]D001 Exlnt_in:

3_B o_q
3_90QC_

350
B51 _0C0 EIC]_I _SISUlI:

352 o[q
353 OODO

354
355 00O0EIBS01 NBI:

356

limp Error_Int_A

RomStart + OBOh

l_mp Error_lnt_5

Rom_Start + OCOh

limp Errorlnt_C

Rom_Start + OOOh

l_mp Errorlnt_O

Paqe 13

; Timer _20ver_low vector

; Externalinterruptpin vector

; H$1 FIFOFullVector

; NMI vectors



359
360

361
362
363
36_

365
36G
361
368
369
310
371
312
313

315
316
311
318

3]9

3B2
383
3B_
3_5

SR_/AL9interruptServiceRoutines

Paqe 14

0100

° SO_ V_

', , ....
; _.np *****,,,,,,,** I [N1_P£_D
, T[merl **,*'**'*'**'

I none 1 ,,*****,****'***'*'*"

' %h_s ts the So[twa_e t_mer _nter_upt sub _outtne. Ita_ [nte[ruptand callS

; [ormore thanone so[twaredete_m£neswh£Chso[twarettme_qenerated

; _.ts£nte_tupthandler. It ).spossible
; t[me_ to qene[ate an [nter[upt at t_e sametime._tme_I time _spassedto the _dtv_dua_ _out_nes_ Axwh_[e. _ £ach ?tmer_a_dtb,q routinemust.... e[[ect

; _SO statusts passedtn 5_. +.
; the . ,_ an _nte[ruptsuu [out_ne,no _eq_ste[sthatmay

be w[_tten£_K= cor[upted, interrupt

; other routinesmay be alteredo[
• LastlY,when a so[twa[etnterrupt_s qene_ated,a _SO

; mayalso be qene[ated. ?h_s _outb, e w_! cancel a_y pe_di.nq_SO

interrupt upon [ts exit.

3B6 0100

3B8 0100_

3B9 0101C_I_

390 0103 _00_i_

391
392 010611_109
393 0109C_IC

394 OIOBCBI5

395 OIODCB20

396 010_ 91600B
391 0112 FB

39B
399 0113B0161C

_02 0116 311CQ3
403 0119 _pFFF_

404
405 011C301C03

40]

orq Rom_Start+ iOOh

So[twareTimerISR:

pusha
push
Id

a_db

push

push
push
orb
el

ldb

_X

Ax, ?I_&RI

I___tND, lllll0lllb

Bx
Cx

Dx
IN_L_SK, _OllO0000b

BI, IOSI

_bc
call

Bl, i, STI_IO

Timer2

; save 9S_, d_sao_e a_t 1nterrupts

; read ?resent :Lme izLO ._x. 2.5 t/me[

; states have so [a_ e_apsed.
; eLkm_na<econcuE[enL RSOLnte[[uPt

; se_a!, "_ _ LmLe:_up_s
. re-e_aole .......

.... s :eq_ste:, sta_s

; flags ace cleared aeon +_

;iump [[?Lme:l[_aqnot set,
; else T[mer_ b.ter:'apt occ,ared.

; :/amp _F_[_e[\_'aq _ot set,
; else _L_e:': Lnte::'_Pt oc_,e •



S_I_L_ inte[_uPt Service &outCries

_9 _122
_I0 _122 CC2_

_12 0126 cCIC

_13 _I2BCCI_
_I_ 012_F5

_15 OI2BF_

?aqe 15

_ _ T_me[ knne[[upt [outines _o be p[ocessed

pop

pop

popa
_et

Dx

Cx

gx

_x

are placed here.

; _estore pushe_ reg_s%e[s



_2D

_22
423

425
42_
423
42B
_29
430

432
433
_3_
_35

_36

_39

4_2

eaqe 16

S_/_Le _utertupt Servkce &outines

']_ ...... ' ......................... e _stersaltered "

;, znputs _,,,,,,,,,,,,,,*'_ 1 None ,

[, SP STAT 1 INT_S_ % %_ - 1 _xlnt 1 *

_, 1 1 1 ,....
[, 1 1

SerialPort interrupthandier rcut_ne.

TI: equ 5

0005 Kl: equ 6
0006

org Eom_StartV 200h

0200

0200
Serial ISE:

_5 push[
_46 0200F2 push

_7 0201 CBIA [db
_B 0203 B1_OOB e_

_49 0206 _B

_50 Idb

451 _O] B0111_ ib c
452 020_351_03 limp
_53 020D _]FFF5

_55 0210361A03 SI i: _bc
456 0213_IFFF5 - l_mp

45]
458 0216CCIN $1 2: pop- pop[
459 021B F3 ret

_60 0219FO

_62

_x

M, Tt, SII

Txtnt

_X

; push PSi, d_sab[e [nter=uptS

._-_aD_e se_[a_ .2Le_7_DLS

;:eac Se:!_ ?sit StaLas

} UnIK nOWP _ [ n re[ ['i_t



464

465

466

467

468

469

470

471

472

473

474

_75

476

_77

478

479

Page 17

SFM/_LHinterrupt Serv_ce Routines

t

•' ;_RO& INT

'**********'****' / routinescalled 1 resistersaltere
, % outputs***************************************************
.* _nputs ,,, none
• ************************* I

., ne 1 ,**,******''****'********'****'

#

; This is the un-lmpllmentedinterrupterrorhandlingroutine

021A

4B0
481 021A CBIC
482 021CCBIE
483 0215 CB20
484 0220 C824

485
486 0222EFFFFB

48_ 0225BI2OlA

488 0228EFFFFE

489
490 0228AIOC001A

491 022FBFFFFE

492
493 0232 CC24
494 023_ CC20

495 0236CCI_

496 0238 CCIC
491 023A CCIA
498 023C FO

499
500 023D C81A
501 023FBI311A

502 024221D6

503
504 0244 CBI_

505 0246B1321_

506 024921CF

501
608 0248CBI_

509 024DB1331A

510 0250 21C8

511
512 0252C81_

Error_int:

push Bx

push Cx

push Dx

push Fx

call

[db

call

ld

call

pop

pop

pop

pop

pop
ret

Error_Int_l:

_rror_Int3:

Errorlnt_4:

XmtCha r

Xmt Char

Ox

Cx

Bx
Ax

push
[db

simp

push
idb

s_mp

push

ldb

si_P

push

Al, :'l'
Errorlnt

_x

M, |' 2'
Grror_int

_x

trzorlnt

_x

; Senddetectedinterruptnumber

; se_dwi[d interruptmessage



%1 a_e_

sauI_no_ao!̂ ;asqdnz:aqUlaq_/_£
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55q

55B
559 0300

SFMIALPinterruptServiceRoutines

ZND

IIIIIII
5rrors: None I ISR I
Bytes: 2_9 IIIIIII
C_C: A203



S_/ALPinterruptServiceRoutines

symbolandCrossReferenceTable
================================

ValueType De_llne &efllne

SeqmentDe[lnitions

_xternalsymbols

AscHex 0000 X0B 59

inlt_Se[ial
0000 X05

SendHex_Byte
0000 _01

5_

5B

5_

59

_56

Send_Hex_Word
0000 X06

Send__sq 0000 R02

Timer! 0000 X0B

Timer2 0000 X0C

Txlnt 0000 _0_

Walt_C& 0000 R09

_alt_TxlnactIve
_0_0 X0A

XmtC_a_ OOOO XOl

59

5B 491

63 406

63 _03

5B _53

59

59

5B _B6

?aqe 20
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_ubl[cSymbols
=:==:=========

9aqe 21

Local symbols
=============

ADCO_JL_ND
0002 A|

ADComplete
0020 ROI

AD_._SULT_._
0003 AI

AD RESULTLO
0002 A|

Accel 0003 A

Ah 001B hi

_x 001A _!

106

311

105

104

245

164

165

163

_51 452 455 _8] 50i 505 509

513 51] 52i 525 529 533 53]

541 5_5 549

389 3% 413 44] 458 490 49]
500 504 508 5!2 516 520 524

528 5]2 536 540 544 548

BAUD_TB
000_ _| 121

Bel 000q A 257

BI 001C A| 168 399 402 405

Bs 0008 k 255

Bx 001C _l 166 393 412 481 496

CR Detected
- 0005 _ 214

CS 0000 R01 285

Ch 001F A| 170
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?aqe22

Ci 001__| 171

C_ 0000_ 253

Cx 001__| 169

Day 000CR01 290

Del 00IF_ 256

Oh 0021k| 173

Ol 0020 _# 174

DX 0020 _J 172

_h 0023 _| 176

_1 0022 _| 177

5rro_[nt
- 021A R01 479

394 411 482 495

395 410 483 494

502 506 510 514 518 522 526

530 534 538 542 546 5%0

_rrorInt_l
023D _01 500

Errorlnt_2
0244 R01 504

trrorlnt3
024B &01 508

Brror_Int_4
0252 ROI 512

_rrorInt_5
0259 R01 516

Zrrorlnt_6
0260 ROI 520

Brror_Int2
0267 ROI 524

&[[orlnt__
026_ R01 528

307

311

315

323

327

331

335

_rrorInt_9



S_t/_L_ interrupt Service Routines

0215 R01 532 339

Error_Int_A
021C R01 536 343

grror_Int_B
02B3 R01 540 3a7

grrorlnt_C
02BA _01 544 351

Error_Int_D
0291 R01 548

gx 0022 _| 175

gxlnt _[n
- 00B0 _01 3_7

_F O00C _ 258

Fh 0025 At 179

_ 002_ _t 180

_lags 0031 _| 193

_kaqs2 0032 A| 19a

Fx 0024 _t I]8 '

HSII 0050 R01 323

_S14 00B0 R01 335

355

_$I Ava£1able
- 0030 R01 315

_Sl?Ull 00C0 R01 351

_SI__0D5 0003 _I 108

_sI_ST&T_S
0006 _t ii0

_SITIM_ 000_ _I 109

BSO 0040 R01 319

48a _93

t_aqe 23
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O TIBS 0004 _| 112

OOg9 _ 259

_TMASK 000B A| 119

qT MAS_I
- 0013 _| 151

_T35ND 0009 _| 120

396 _8

392

_T _BD1
- 001Z _| 156

OC0 0015 _| 139

IOC1 0016 _| 1_0

_0C2 0017 AI 160

£0S0 0015 _t 136

_0. 0016 _I 137 399

IOS2 001_ _t 159

IO_?O_TO _00_ AI 129

10_0RTI 000F _I 130

_O__O_T20010 _I 131

I&B_S_ 001_ _t 8_

j£_y Clock
- 002_ At 190

Ji££y Overr£de
- 0001 A 221

Key 0002 _01 286

L_ 000A A 25_

_ontb 0O0A _01 289

86 8] 89 9O

9_ 95 96

page 2_

91 92 93
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NMI 0000 R01

o_ode 0010 R01

p_..CONTROL
0011 AI

Portlinit
0000 A

Port2_init
OOFF

R0 001C AI

RT 001O A|

R2 001_ AI

355

331

142

263

264

B9

90

91

R3 001F A| 92

R4 0020 M 93

R5 0021 A| 94

R6 0022 AI

R_ 0023 A|

R8 001A AI

R9 001B AI

RI 0006 A

Rcv_mpty
0004 k

RcvFull 0003 A

Rcv_lnPtr
0026 At

Rcv_Out_.Ptr
0028 A#

RomStart
0000 R01

95

96

86

Bq

440

213

212

IB5

IB6

283

455

305 309 3!3 3i] 321 325 329
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SBUF 0007At

SBUF_RX 0007 AI

SBUF_TX 0007 AI

SII 0210 R01

S12 0216 R01

SP 0018 AI

S_CON 0011 A|

SP_STAT 0011 A|

STACKPOINTER
0018 AI

STI_I0 011C R01

STI_30 0122 R01

Serial_Flags
0030 hl

Serial_ISR
0200 RO1

Software_Timer_ISR
0100 R01

Sp 0020 A

Space 02FF R01

T2cap 0090 R01

T2over£1ow
00A0 R01

TI 0005 A

TIMERI 000A At

115

116

117

333 337 341 345 349 353 384

442 552

455 452

458 455

101

134

133 451

102

405 402

409 405

192

444

386 319

261

554

339

343

439 452

124 390

TIMER2 000C AI 125
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T3uii 0004A

T__Overflow
0010R01

Timerl_Int
0000A

Trap_Vector
0060R01

vt O00BA

WATCHDOG000AA#

WSR 0014AI

Xmt_Active
0000A

Xmt_Empty
0002A

Xmt_Full0001A

Xmtln_Ptr
002AA#

Xmt_Out_Ptr
002CA#

Year 000EROI

ZERO 0000AI

_Bh 001DA#

banking0000A#

246

307

220

327

260

122

158

209

211

210

187

IBB

291

182

167

150

MacroDefinitions
z===z=======zz ==z
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I Archimedes8096/196AssemblerVI.95/MD2 13/Ju[/92 04:03:30

i Source = sfmalp.asm

| List = sfmalp.lst

# Object : sfmalp.obj

# Options = s #
| I

| (c)CopyrightArchimedesSoftwareInc.1988 |
______________________________________________________i_______________________i_

6

7

8

9

i0

ii

12

13

14

15

16

18

21

22

23

24

25

26

27

0000

0000
0000
0000
0000

SOLAR FLUX MONITOR

I

I

#

,%
i

i

I

o*
i

ADVANCED LANGMUIR PROBE

SFM/ALP

Assembly LanguageControiP:ogram

Version0.9

; AssemblerDirectives

LSTCOD +

LSTWID

LSTPAG +

LSTXRF

PAGSIZ 52
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29
30
31
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33
34
35
36
37
38
39
4O
41
42
43
44 0000
45 0000
46 0000
47 0000
48 0000
49
5O
51
52 0000
53 0000
54
55
56 0000
57
58
59 0000
6O
61
62 0000
63 0000
64
65
66
67 0000
68 0000
69 0000
70 0000
71 0000
72 0000
73

Public
Public
Public
Public
Public

Public
Public

Public

Public

Public
Public

Public
Public
Public
Public
Public
Public

* PUBLICS *

; RegisterPublics

Ax, Ah, A!, Bx, Bh, BI, Cx, Ch, Cl, Dx, Dh, Di

g×, gh, El, Fx, Fh, FL

SerialFlags,Flags,Flags2,Status

SFM_Vern_PG,ALP_Vern_PG,SFM VA Val,ALP_VA_Val

Clock_ZP

; ExternalAddressPublics

ZRAM_start,ZRAM_stop

EEPROM_start,EEPROM_stop,Loader_CS,Rom CS

; C callableroutines

Loader,delay,sleep,_ead_AD

; ASM callableroutines

Delay

; IOAddressPublics

Grid_Volt_WR,Timer_WR,VAGen_WR,EMeter_WR,EMeter_RD

Telem,Telem_WR,ProbeC[n WR

; Zero PowerRam Publics

RcvBuffer, Xmt_Buffer, Rcv_End, Xmt Ene
ALP_Mode_Ptr, ALP_Mode_Step,Curt ALP Mode, ALP_te/em

SFM_Mode_Ptr,SFM_Mode_Step,Cur[ SFMMode, SFM_te/em
ALP_mode_start_time, SFM_mode_sta[tt[me

cleanword
HSKP_telem, IDLE_telem



SFM/ALPFlightCode 80C196KBversion Fage 4

75

76

77

78

79

8O

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

0000

0000

0000

0000

Extern

Extern

Eztern

Extern

_r

* F,X T g R N A L S *

t

t

main,?SEG_INIT_LO0

SerialExternals

Rcv_Char,Xmt_Char,Send_Msg,Rx int,Tx_int,InitSerial

Send_Hex_Word,SendHex Byte,Asc_Hex,Wait CR, Wa_t Tx Inactive

TimerExternals

Init_Timerl
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97

98

99

I00

I01

102

103

104

105

106

107

I08

109

ii0

Iii

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

001A

001A

001B

001C

001D

001E

001F

0020

0021

0022

0023

0018

0018

0002
0003
0002

0003
0004

0006

0004

0006

* REGISTER DEFINITIONS *
t

$REG8096.1NC ;INCLUDEFILEFOR 8096 REGISTERS
; - REG8096.1NC-

; Includefile containing8096 registerdefinitions

; 8096 C

IR_BASEDEFINE

CompilerWorkingregisters

OIAH

R8 DEFINE (IR_BASE}

R9 DEFINE (IR_BASE+I)

R0 DEFINE (IR_BASE+2)

RI DEFINE (IR_BASE+3)

R2 DEFINE (IR_BASE+4)

R3 DEFINE (IR_BASE+5)

R4 DEFINE (IRBASE+6)

R5 DEFINE (IR_BASE+7)

R6 DEFINE (IR_BASE+8)

R7 DEFINE (IRBASE÷9)

; Register oase address

; Special FunctionRegisters

SP DEFINE 18H

STACKFOINTER DEFINE 18H

AD_RESULT_LO DEFINE 02H

AD_RESULT_HI DEFINE 03H

ADCO_D DEFINE 02H

HSI_MODE DEFINE 03H

HSI_TIME DEFINE 04H

HSI_STATUS DEFINE 06H

HSO_TIME DEFINE 04H

HSO_COMMAND DEFINE 06H
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146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

0007

OO07

0007

0008

0009

000A

000A

000C

000E

000E

000F

0010

0011

0011

0015

0016

0015

0016

0017

0000

0012
0013

0014

0017

0017

001A

SBUF DEFINE 07H

SBUF_RX DEFINE 07H

SBUF_TX DEFINE 07H

INT_MASK DEFINE 08H

INT_PEND DEFINE 09H

WATCHDOG DEFINE 0AN

TIMERI DEFINE 0AH

TIMER2 DEFINE 0CH

BAUD_RATE DEFINE 0EH

IO_PORT0 DEFINE 0EH

IO_PORTI DEFINE 0FH

IO_PORT2 DEFINE 10H

SP_STAT DEFINE IIH

SP_CON DEFINE I!H

IOS0 DEFINE 15H

IOSI DEFINE 16H

IOC0 DEFINE 15H

IOCI DEFINE 16H

PWM_CONTROL DEFINE !7H

SDEF8096.1NC

banking

$SFMALP.INC

- DEF8096.1NC-

Includefile forgettinga nonbankedmodel

DEFINE 0

; 80C!96SpecialFunctionRegisters

INT_PENDI DEFINE 12h
INT_MASKI DEFINE 13h
WSR DEFINE !4h

IOS2 DEFINE 17h

IOC2 DEFINE 17h

Ax DEFINE
; Registers to De used i_ assembly routines
lAh
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195 001B Ah DEFINE iBk

196 001A A1 DEFINE lAn

197 001C Bx DEFINE iCn

198 001D _Bh DEFINE iDn

i99 001C BI DEFINE ZCh

200 001E Cx DEFINE iEh

201 001F Ch DEFINE !Fh

202 001E C1 DEFINE iEh

203 0020 Dx DEFINE 20h

204 0021 Dh DEFINE 21h

205 0020 DI DEFINE 20h

206 0022 Ex DEFINE 22h

207 0023 Eh DEFINE 23h

208 0022 El DEFINE 22h

209 0024 Fx DEFINE 24h

210 0025 Fh DEFINE 25h
211 0024 F1 DEFINE 24h

212

213 0000 ZERO DEFINE 00h ; To be used incomparisons
214

215 ; SerialPort, '_....[yCrock,and Flags
216 0026 Rcv In Ptr DEFINE 26h

217 0028 Rcv Out Ptr DEFINE 28h

218 002A Xmt In etr DEFINE 2Ah

219 002C Xmt Out Ptr DEFINE 2Ch
22O

221 O02E Jiffy_Clock DEFINE 2Eh
222

223 0030 Serial_Flags DEFINE 30_

224 0031 Flags DEFINE 31h

225 0032 Flags2 DEFINE 32h
226
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368
369
370
371
372
373
374
375
376
377
378
379
38O
381
382
383
384

005D
0060
0062
0063

0064
0066
006A
006C
OO7O
0073
0076
0078
O07B

O07D
007E

EF0001

CCIA

F3

F0

0526

89000026

D604

AIFFFF26

EFE900

882826

D703

EFE500

CCIA

F3

F0

RI_II:

RI_I2:

RI_I3:

RI_I4:

call Set_Rcv_Empty

pop Ax

popf
ret

; cannotceietefromemptybuffer.
; exit [SR.

dec Rcv In Ptr ; remove deleted character from Rcv Buff

cmp Rcv In Ptr, JRcv_Buffer ; check for buffer under flow
jge RI_I3 ; If underfLow, set ptr to end of buffer
ld Rcv In Ptr,_(Rcv_End- L)

call Clr Rcv Full ; C!earreceivefull flag.chardeleted.

cmp Rcv In Ptr,Rcv Out Ptr ; Checkfor emptybuffer.

jne RII4

call Set Rcv Empty ; ifemptyset emptyflag.

pop Ax ; exit from receive[SR.

popf
ret
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007F 990AIB

0082 D704

0084 CCIA

0086 F3

0087 F0

386

387

388

389

390

391

392

393

394 0088 3B300D RI_30:

395 008B C6271B

396 008E 89000026

397 0092 DE04

398 0094 AI000026

399

400 0098 B01BIA RI_40:

401 009B EP7D00

402

403 009E 990DIB

404 00AI D709

405 00A3 EFC200

406 00A6 BIOAIA

407 00A9 EF6F00

4O8

409 00AC EFB500 RI_50:

410 0OAF 882826

411 00B2 D703

412 00B4 EFAI00

413 00B7 CCIA RI_60:

414 00B9 F3

415 00BA F0

416

RI_20: cmpb Ah, |Lf

jne RI_30

pop Ax

popf

rat

ibs
stb

cmp

ilt
id

; check for received Line feed•

; ignore Line feeds.

; don't stuff char if buffer is full

Serial_Flags, Rcv_Full, RI_40

Ah, [Rcv_In_Ptrl+ ; store character into buffer

Rcv_In_Ftr, IRcv_End ; check for buffer overflow

RI 40

Rc_ In_Ptr, IRcv_Buffer ; if over[low• reset to top of buffer

idb At, Ah ; Echo character

call Xmt_Char

cmpb Ah, ICr

jne RI_50
call Set CR Detected

idb AI, ILf

call Xmt_Char

; check for received carriage return

• [f set set Cr, flag and send Line feed

; .....vecall Clr_Rcv_Empty clear .... _ empty flag

cmp Rcv In Ptr, Rcv_Out_Ptr ; check for fuiL buffer. In ptr : Out

ine RI_60
call Set Rcv Full ; if full, set flag.

pop Ax ; exit receive [SR

popf
ret
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418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

00BB

00BB

00BE

00C0

00el

00C2

00C5

00C8

00CA

00CD

00D0

00D3

00D5

00D6

00D7

00D7

00DA

00DE

00E0

00E4

00E7

00EA

00EC

00ED

383004

CCIA

F3

F0

393012

882C2A

D70D

EF8300

EF7C00

EF7100

CClA

F3

F0

B22D07

8900002C

DE04

AI00002C

EF5900

EF6200

CCIA

F3

F0

'* TX _NT

********************************************************************************

* inputs I outputs I routinescalled I registersaltered *

#

"* SP STAT I INTMASK I Rx [nt None *

"* I I Tx Int *
#

"* t t *

I

I

Tx_int:

TI_I0:

Send:

TI_20:

TI_30:

ibs

pop
popf

ret

; HandleTransmitinterrupt

Serial_F!ags,Xmt_Act[ve,T[ !0
Ax ; ADort if transmitter[s not active

; [f buffer fuji, don'tck [f empty

jbs Seria[_F!ags, Xmt Full,TI 20

cmp Xmt_In_Ptr,Xmt Out Ptr ; ck Lf (inptr : out ptr) and not full

jne TI_20 ; thenbuffer= empty.

call Set_Xmt_Empty ; set serialflagsand exit interrupt
call Clr Xmt Full

call Clr Xmt Active

pop Ax

popf
ret

ldb SBUF, [Xmt Out Ptrj_ ; Transmit character from xmt Duffer

cmp Xmt_Out_Ptr,IXmt_End ; Ck forbufferw[ap around

jlt mI_30

Id Xmt_Out_Ptr,IXmt_Buffer

call Set Xmt Active ; set serialf[agsand exit

call Clr_Xmt_Full

pop Ax
popf
ret
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465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

48O

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

496

497

498

499

500

501

502

5O3

5O4

5O5

5O6

5O7

5O8

509

510

511

512

513

514

515

516

OOEE

OOEE

OOEF

00F2

00F5

00F8

00FA

00FB

00FC

00FF

0102

0104

0107

010B

010D

F2

EF6A00

343007

EF7400

IlIA

F3

F0

B2291A

990DIA

D703

EF6500

89000028

D704

AI000028

0111 882628

0114D703

0116 EF4700

0119 F3

0!IA F0

, I_.*!%I_IrWI_II_***t**W*****_*****Z_X x_ _*X Z* m_ z* xx xz _ x xx _x xm mX x z _x x* XX*_** mx _* XZ*XXX*

"* RCV CHAR *

"* inputs 1 outputs i routines called ! registers altered '

•* Rcv_Buffer I Ser Flags 1 Set_Rcv_Empty ! Rcv_Out_Ptr '
" I AI ; fir RCVFuLL I *

C' r• I I _1. CRDetecte_ I

This routinepullsa characterout of the receivebuffer

and returnsit inAI. Ifthe Bufferis emptya null ( Oh )
characteris returnedinAI.

If a carriage return is cead then the OR_detect flag is
cleared. I[ the buffer Ls emptied Lmenthe Roy_Emptyflag [s set.
Rcv_Ful[ is always c/eared.

'f a nul' [s then the CR 3elected _iaq [s always cleared.

Rcv_Char:

pushf
call

; save flags, disable interrupts
Clr Rcv Full ; _.e_r_'" receive full flag.

; check if receive buffer is empty.

jbc Serial_flags, Rcv £mpLy, _C i0
call C[r CR Detected ; clear tr CeLected flag
cLrb AI ; [[empty "_ '_"" . , ._[_., a zero in At,

• :,ag_ &popf , [esLe_e " _ :e_P'r"DrS
ret

RC_IO: ldb
cmpb

jne
call

RC_20: cmp

jne
ld

RC_30: cmp
jne
call

RC40: popf
ret

AI, [Rcv_Out_?tr]+

AI, tCr

RC_20
Clr CR Detected

; readcharacterfrom_eceive Duffer.

; check 1[ characterLs a carriagertn.

; clear CR flag.

Rcv_Out_Ptr, :Rcv End ; check for culler overflow.

RC_30 ; _ overfLowem,
Rcv Out_?tr, _Rcv_Buf[er; set poiLte_ :o Lop of Duffer.

Roy Out ?tr, Rcv [n m"_ ; ....... _ ....... empty
RC_40 ; ! Empty,

Set_Rcv_Zmpty ; set emv:/ f ag.
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518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

OIIB

OIIB3930FD

011EF2

011FC62BIA

0122 EF2F00

0125 8900002A

0129DE04

012BAI00002A

012F882C2A

0132D703

0134 EFII00

0137 383004

013A C81A

013C2799

560

561 013E F3

562 013FF0

563

564

565

566

.* XMT CHAR

•* inputs 1 outmuts. 1 routinescalle_ ! registersaltered '

Se....ags I none _ _.* AI 1 _ =_ I Xmt in Ptr *

• * t Xmt_Buffer I ! '

This routine stuff the character in variable Ai into

the transmitbuffer. If the transmitteris not currentlyactive

then it is activatedand the characteris transmitted.

If In Pointer: Out Pointerthen the transmittbufferis

fuliand this routine will walt until [t emptys before stuffing

the data in CHARinto the Duffer.

XmtChar:

ibs

F_qu $

_', _7] _oe_:al._aus,Xmt Full,Xmt_Char;

pushf
stb At, [XmtInPtri+

call Clr_Xmt_Empty

cmp Xmt_!n_Ptr,_ Xmt_End

ilt xc_10
ld Xmt in ?tr, # Xmt_Buffer

XC_I0: cmp

jne
call

XC_20: jbs

push

sjmp

XC_30: popf
ret

Xmt_[n_Ptr, Xmt_Out_?tr

mr_20
Set Xmt Full

SeriaiFLags, Xmt_Active, XC_30

Ax

Send

ifXmt Buff full,Wait until

it emptys.

; save flags, disable intrrupts.
; Store Character into Buffer,

; bumpbuffer pointe_
; CLearemptyflag

; Ck for bufferowerfLow

; ]f ?cLnter< EnO then _ump,

; else set otr to Duffertop

; check for _.,_.TMm"" = Out_Ptr-

; if :_,.e then
; Xmt Buffer Ls full

; jump if transmitterisactive

; en[e[ Xm[ [n_r LSR.
• -_ activate :"

; reszro:e [Legs _ interrupts
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568

569

570

571

572

573

574

575

576

577

578

579

580

581 0140

582 0140

583 0143

584

585 0144

586 0144

587 0147

588

589 0148

590 0148

591 0148

592

593 014C

594 014C

595 014F

596

597 0150

598 0150

599 0153

6O0

601 0154

602 0154

603 0157

604

6O5 0158

606 0158

607 015B

608

609 015C

610 015C

611 015F

612

613 0160

614 0160

615 0163

616

617 0164

618 0164

619 0167

620

910130

F0

71FE30

F0

910230

F0

71FD30

F0

910430

F0

71FB30

F0

910830

F0

71F730

F0

911030

F0

71EF30

F0

'* SERIAL FLAG UFILiTIES

'* inputs I outputs i routines called 1 registers altered *

" none 1 Set_Flags I none I none *

Set Xmt Active:

orb

ret

Serial_Flags, lO0000001b

Clr Xmt Active:

andb

ret

Serial_Flags, #lil!lliOb

Set Xmt Full:

orb

ret

Seria!_F[ags, _00000010_

Clr Xmt Full:

andb

ret
Serial_Flags, _l!!l!101O

Set_Xmt_Empty:
orb

ret

Seriai_Flags, #O0000100b

Clr_Xmt_Empty:
andb

ret
Serial_Flags, _lliilOiib

Set Rcv Full:

orb

ret

Serial_Flags, _O0001000b

Clr Rcv Full:

andb

ret
Seria[_F!ags, _!ll!O!ilb

Set_Rcv_Empty:
orb

[et

Serial_Flags, _O001@COOD

Clr_Rcv_Empty:
andb

ret
Serial_Flags, l!!10lli!b
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621

622

623

624

625

626

627

628

629

0168

0168 912030

OI6BFO

016C

016C 71DF30

OI6F FO

Set CR_Detected:
orb

ret

Serial_Flags, _00_ _'_

Clr_CR_Detected:
andb Serial Flags, _!iOli!ilb
ret
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631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

65O

651

652

653

654

655

656

657

658

659

660

661

662

663

664

665

t

r

., SEND MSG

# *

'._ _,_,_ I outputs I routines called I registers altered

s

;* Ax I Xmt_Buff I Xmt_Char I none

; This rout£ne scans the message tabie for the messagenumner
; contained in Ax. It does this by counting the zeros that terminate

; each message in the tab£e. Once a message has been found it is

; stuffedinto the transm[tt bufferand sent out.

666

667

668

669

670

671

672

673

674

675

676

677

678

679

680

0170 Send._Msg:
0170 88001A cmp Ax, ZERO
0173 D701 ine SM_I0

0175F0 ret

0176C81C

0178 C81E

017AAI01001E

017EAI04021C

0182 881EIA

0185 DFOF

018789D3021C

018BDFI5

018D 9AID00

0190D7F5

0192 071E

0194 27EC

0196B21DIA

0199 981A00

019C DF04

019E2F7B

01A0 27F4

01A2CCIE

01A4CCIC

01A6 F0

; check [f messagenumber : 0
; L[ [t _oes then abort.

SM_IO:

SM_20:

SM_30:

SM_40:

SM_50:

push Bx

push Cx
id Cx, _I

ld Bx, _ Message_Table

cmp Ax, Cx

ie SM40
cmp Bx, :Msg_Table_End
ie SM_50
cmpb ZERO, [Bx]+

ine SM_30
inc Cx

sjmp SM_20

idb AI, [BxI+

cmpb ZERO,A£

je SM_50
call Xmt_Char

sjmp SM_40

pop Cx

pop Bx
ret

; ip!_iai[ze Cx to messagenumber
; inizLa_[ze Bx as tabie po[ncer

; check L[ messagehas been round.

; ium? Lf foun_
; aportuoon end of messagetable

; search[or_ext zero [n table

; bum9message[oun_counter

, reamm,essagec_a,_acte[_" fable

; CK [0_ enflor _,essageze-_o

; stufftabiecharacter[ntoXmt Buffer
. _aD_e., reaonextc_araczerfrom_ '_

; restoreregisters
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682

683

684

685

686

687

688

689

690

691

692

693

694

695

696

697

698

699

7O0

701

702

703

704

705

706

707

708

709

710

01A7

01AT C81A

01A9 08081A

01ACEF0600

01AFCCIA

01BI EF0100

01B4 F0

#

t

r ,,

., S B N D _ "ZX WORD
#

!

' _utines called I registersaltered *
;' inputs 1 outputs !.... _ ............. , .............. ,,,..,..**,,

none *
;* AX i none I Send_Hex_Byte i

; This [outine z[amsmLts the wo-rdpasseQ in Ax as a 16 bit

; ascii encoded hex

Send Hex Word:

push Ax

shr Ax, _8 ; x[e[ upper byte into Ai

call Send_Hex_Byte ; send uppe[ byte of word

pop Ax ; recaLLword
call Send_iex_ByLe ; send Lower oyte

ret
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712

713

714

715

716

717

718

719

720

721

722

723

724

725

726

727

728

729

73O

731

732

733

734

735

736

737

738

739

740

741

742

x

#

., SEND B vTg HBX
#

;

l t1_lll_lll t "I_I A"I l'A" I I l'k x I I _ I I

• I_,11rI_!l(ll i iii i i IIi I *'_" II llrI I l I l I I i i I i I I I I I I

'., in uts I out u i :outlnes called I registers altered *

;* Al 1 n ne i Xmt Char I none ,,,,,

; This routine transmits the byte passed in A[ as an 8 bit

; ascii encoded hex.

01B5 Send_Hex_Byte:

01B5 C81A push Ax

01B7 18041A shrb At, #4

01BA EFOD00 call SBH_I0

01BD CC!A pop Ax

01BF CSIA push Ax

01CI 710FIA andb AI, 10000!liib

01C4 _F0300 call SBH_!0

OlCl CCIA pop Ax

01C9 F0 ret

01CA 75301A SBH_I0: addb hl, |30h

743 01CD 993AIA cmpb Ai, 13Ah

744 01D0 DE03 jlt SBH_20

745 01D2 75071A addb Ai, 17

746 01D5 2F44 SBH_20: call Xmt_Char

747 01D7 F0 ret

748

. " ,,_e _ n!bble into lower., sh[[t _. -

, ,p_e_byte

; conve:t AI Lo Ascii

; cK L[ resu!L > ascii (9)
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]50

]51

752

753

754

755

756

757

758

759

760

761
762

763

764

765

766

767

768

769 01D8

770 01D879301A

771 01DBD311

772 01DD990AIA

773 01K0DEOA

774 01B279071A

775 01Z5D307

776 01E7 990FIA

777 01ZAD202

N8 OlBCFB

779 0I_DF0

78O

]81 01_Z F9

782 01EF ilia

783 0IF1F0

784

785

786

t

t *

, A5 _ HZX •

;

;* ,_,.t_s tailed I reqisters altered

inputs I outpuLS I _ .... ,,,i ................... *"'
none

, , none i
._ A[ I M I 1
' i

'; ThiS routineconvertsthe character[romASCIIto Hex. 1£ the

; conversioncompIeatesok then the carry [rag [sciearedand the result

; is returned[n M. If the character[s not O-F thencarry [sset and

; a zerois returnedinA[.

Asc_Hex:

A__20:

AH_I0:

subb M, i'O'

_nc A__I0

cmpb M, iiO

i_t AH_20
subb M, i]

inc AH_IO

cmpb M, _OFh

_qt _HIO
c[rc
ret

setc

clrb A1

ret

subLractASCII'0'

non ASCI!on borrow.C = /borrow.

_ampon Dorrow.Non ASCII

• _-:_ar carry.
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78B
789
790
791
792
793
794
795
796
797
798
799
8OO
801
802
8O3
8O4
8O5
B06
8O7

01F2

01F23530FD
01_5FO

t

t

t

t

************************************************ registersaltered *
' , ..... tDutS i [outines called i

;****************"...... 1 none *
.* none I none 1 none ,
' l I l

Wait_CR:

ibc
ret

Serial_Flags, CR_Detec<eo,WaIt_CR



8O9

8IO

811

812

813

814

815

816

817

818

819

82O

821

822

823

824

825

826

_27

828

829

83O

831

01F6

OIF6 3030FD

OIF9 FO

SFM/ALPSerhi Port Driver
?aqe 2_

f

a

#

t

;*

;* inputs 1 OUtpUtS _ ro,/t_.nes caLLed ! registers altered '

, none 1 none *
•_ none 1 none ! *

#

; Waitsuntilthe serialtcansmltteris inactive.

Wait Tx_Inactive:

ibc SerLa! £/aqs, Xmt_AcLLve, '_aL" :'x_i_act[ve

ret
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83]

834

835

836

837

838

839

840

841

842

843

844

845

846

847

848

849

850

85[

852

853

854

855

01FA

01FAA02628

01FD2F61

01FF 2FSB

02012F69

0203 F0

e

o

' CLEAR COM
,k _ k

r

e

;* inputs 1 ou puts 1 routinescalled 1 registersaltered *

s

• * none I none I none I none ,
, I
r

#

Clear_Com:

ld Rcv_Out_Ptr,Rcv_In_Ptr

call Set_Rcv_Empty

call CLr_Rcv_Ful[

call elf_OR_Detected

tel
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857

858

859

860

861

362

863

864

865
866

867

868

869

870

871

872

873

874

0204

I *

' MESSAGE TABLE
w

f

'* ' ..... s I outputs l _out[nes ca[:eC i leg[stets altered '

i none I none
' e;,  one 'Tn,......................................."""* ....*"*

#

Look up table [or serial po[t messages

Message_Table:

0204 070DOAOA

0208 0A

875 020900

876 020A 00

877 020B

878 020B 00
879 020C 5A52414D

0210 20636373

0214 756D2045
0218 72726F72
021C 070D0_00

880 02205A52414D

0224 20746573

0228 74204641

022C 494C4544

0230070DOA00

881 0234 524F4D20

0238 63637375

023C 6D204572

0240 726F7207

02440DOA00

882 0247 00

883 0248 5A52414D

024C206F6BOD

0250 0A00

884 0252 524F4D20

0256 6F6BODOA

025A 00

885 0253 00
886 025C00

887 025D00

888 025_ 00

889 025F 00
890 0260 54656C65

0264 6D657472

026879204275

dcb Bel, Cr, L[, L[, L[

dcb "

dcb "

dcb "

dcb "
dcb 'ZK_ cksum Z[[or',8e%,Cr,t[

dcb

l uU

! uJ

'ZRAMtest FAILED',Be!,_,-_dcb

'ROM cksum Error', _e[,Cr,L[ , u_

; Msq ll

dcb "
dcb 'ZKAMok' , Cr,L[

dcb '_OM ok'
, C-qhi

O0

_Q
n_

d J

, O0

dcb " , _C

dcb " , 23

dcb " , :]C

dcb " , C:
dcb "

,:, _ei,t_,L[,%

; _sq _5

; Msg _6

; _sg _9

; Msq _i0
; Maq _ll

; Msq _12
; Msq _!]

; Ms9 _14
; Ms_ t15
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026C 66666572

0270 2046756C

02746C070DOA

0278 00

891 027954656C65

027D 6D657472

028179204275

0285 66666572

0289204F4BOD

028D 0A00

892 028F54656C65
0293 6D657472

0297 79204641

029B494C4544

029F 070DOA00

893 02A343616E6E

02A7 6F742066

02AB 696C6C20

02AF544D2042

02B375666607

02B7 0DOA00

894 02BA00

895 02BB 00

896 02BC 524F4D20

02C0 4353203C

02C4 3E204C6F

02C8 61646572

02CC20435307

02D0 0DOA00

897

898 02D3

899
900 02D3

Errors: None

Bytes: 723
CRC: C346

dcb 'Telemetry Bullet OK' Or, L[ , 00I

m_'_=_' Be[,Cr,Lf , 00dcb 'Telemetry,_=_u ,

dcb 'CannotfillTM Buff',Be/,Cr,Lf , O0

dcb ,, , _0

dcb " , CC
dcD 'ROMCS <> Loa_er C_' BeL,C_,t[, ^J0

Msg_TabLeEnd:

END

_lIHH

| Ser |
HHI|!

; Msg _16

; Msg 1!7

; Msg |18

; Msg _19

; Msg 120

; Msg _21
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Symbol

Ser

symbol and Cross Reference Tabie
================================

ValueType Defline Refline

SegmentDefinitions
===================

02D3 S00R 17

ExternalSymbols
================

Rcv_Buffer
0000 X00 238

Rcv_End 0000 X02 238

Xmt_Buffer
0000 X01 238

Xmt_End 0000 X03 238

298 299 374 398 507

376 396 505

301 302 456 551

454 549

Public Symbols
===========_==

Asc_Hex OID8 ROOE

Clear_Com
01FA R00E 848

lnit_Serial
0000 R00E 289

Rcv_Char 00EE R00E 489

Rx_Int 0021 R00E 335

Send_Hex_Byte
01B5 R00E 729

Send Hex Word
01A7 R00E 698

Send_Msg 0170 R00E 649

Tx_int 00BB R00E 435

Wait_CR 01F2 R00E 802

Wait_Tx_Inactive

769 242

243

24O

241

240

242 703 705

242

241

240

242 804
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01F6 R00E 825

Xmt_Char 011B R00E 540

241 827

241 356 358 360 401 407 542

671 746

Local Symbols

===_========m

AD_COMMAND

0002 AJ 63

AD_RESULT_HI

0003 A| 62

AD_RESULT_LO

0002 A| 61

AH_I0 01EE R00 781

AH_20 01EC R00 778

Accel 0003 A 202

Ah 001B A| 121

A1 001A A| 122

Ax 001A A| 120

BAUD_RATE

000E Ai

8el 0007 A

84

214

B1 001C A| 125

8s 0008 A 212

Bx 001C A| 123

CR_Oetected

0005 A 171

Ch 001F A| 127

C1 001E A| 128

771 775 777

773

337 339 343 350 352 387 395

400 403

355 357 359 400 406 496 500

501 546 668 669 732 736 742

743 745 770 772 774 776 732

346 369 381 389 4!3 438 _48

459 558 650 659 700 702 704

73! 734 735 738

292 293

874 879 880 88! _90 _97 293

896

352 355 359

654 657 661 663 668 675

8O4
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Clr_CR_Detected
016C RO0

Clr RcvBmpty
0164 RO0

ClrRcvFull
015C R00

Clr_Xmt_Active
0144 R00

Clr Xmt Bmpty
0154 R00

ClrXmt_Full
014C R00

Cr 000D A

Cx O01B AI

625 495 503 B53

617 409

Del 007F A

Dh 0021 A|

D1 OO2O AI

Dx 0020 AI

Eh 0023 AI

B| 0022 A|

Ex 0022 A|

FF O00C A

Fh 0025 At

?1 0024 At

Flags 0031 A|

Flags2 0032 A|

Fx 0024 At

HSIMODB 0003 At

609 377 492 852

585 447

601 548

593

210

126

213

130

131

129

133

446 458

403 501 874 B79 880 881 B83

B84 B90 89i B92 89B B96

655 656 659 665 674

350

134

132

215

136

137

150 345

151

135

65

HSI_STATUS
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0006_I

HSI_TIME0004hl

HSO_CO_dAND
0006A|

HSO_TIME0004A|

Ht 0009

INT_MASK0008A|

INTMASKI
0013A|

INT3_ND0009A|

INT_PENDI
0012AI

IOC0 0015A|

IOCI 0016A|

lOt2 0017A!

lOS0 0015AI

lOS1 0016A|

10S2 0017A|

IO_?ORT0000_A|

IO_PORTI000FA|

IO_PORT20010A|

IR_BASE001AA|

67

66

70

69

216

76

i14

77

113

96

97

117

93

94

i16

B6

87

88

41

309

43 44 46 43
51 52 53

4_ 49 %@

Jiffy_Clock
002_ AI

jiffy_Override
0001 A

Lf 000A A

147

I7B

211 387 406 874 879 880 88i $83

884 890 $91 892 893 896

MessageTabLe
0204 R00 872 657
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Msq-Table-gnd02o3R00 B98 661

P_-CO_TRO_011 _| 99

P°rtl-init 0000 A 220

Port25nit
00FF A 221

R0 001C M _6

R1 001D _l _1

_2 001B _I ¢B

R3 001F AI 49

R4 0020 AI 5O

R5 0021 AI 5[

R6 0022 M 52

R1 0023 _I 53

R8 001A AI 43

_9 001B M 44

RCI0 00_'C_00 500

RC_20 0107 R00 505

_C_30 0111 R00 509

RC_A0 0119 R00 513

_1_00 002A &00 343

P,!_01 0036 R00 350

RI_I0 00_0 _00 355

Rill 005D R00 36B

RI_I2 0064 _,00 313

RI_I3 0070 RO0 311

494

502

506

5[0

340

34_

351

362

364

375

]66

?aqe 33
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Rl_14 007B R00 381 379

RI_20 007F R00 387 353

RI_30 0088 R00 394 388

RI_40 0098 R00 400 394 397

RI_50 00AC R00 409 404

RI_60 00B7 R00 413 411

Rcv_Empty
0004 A 170 362 494

Rcv_Full 0003 A 169 364 394

Rcv_In_Ptr "_: 37B 395
0026 A| 142 298 365 373 374 o,_

<n
396 398 410 _u9 S59

Rcv_Out_Ptr
002B A| 143

SBH_I0 01CA R00 742

SBH20 01D5 R00 746

SBUF 0007 A| 72

SBUF_RX 0007 A| 73

SBUF_TX 0007 A| 74

SM_I0 0176 K00 654

SM_20 0182 R00 659

SM_30 0187 R00 661

SM_40 0196 R00 668

5M_50 OIA2 R00 674

SP 0018 A| 58

SP_CON 0011 A| 91

SP_STAY 0011 A| 90

STACKPOINTER
0018 A| 59

299 365 378

509 _50

733 737

744

337 453

651

666

664

660 672

662 670

295

410 5_0 505 507



Send 00D]R00

Ser£a£_F1ags
0030AI

SFM/ALPSerialPortDriver
Paqe 35

452 559

305546202553]662065B32664103964i54B643611589044622529459Z%B96426

804 B27

Set_CRgetected
0168 R00 621

Set_Rcv_BmPtY
0160 R00 613

Set _cv/u1£
015B R00 605

Set Xmt Mtbe
0140 _00 5BI

set__xmtBmptY
0150 R00 59]

Set_Xmt_Fu_ 1
014B R00 5B9

Sp
0020 A 21B

TIMBRI 000/_AI

TIMER2 000C A|

TI_I0 00C2 R00

TI_20 00D] R00

TL30 00B4 B00

T Fu£1 0004 A

Tlmerl_Int
0000 A

vt 000B A

W_TCEDOG000A _I

WSR 0014 _I

xc_10 012F R00

XC_20 013] R00

405

36B 380511851

412

45]

445

555

Bl

B2

442 4]]

453 442 444

45] 455

203

177

217

]9

115

553 550

55] 554
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XC_30 013B R00

Xmt_Active
0000 A

Xmt_Empty
0002 A

Xmt_Fuli 0001 A

Xmt_In_Ptr
002A A|

Xmt_OutHtr
002C _|

ZBRO 0000 At

_Bh O01D A|

banking 0000 A|

561 557

166

168

167

144

145

139

124

i07

437 557 B27

442 542

301 443 546 549 551 553

302 443 453 454 456 553

650 663 669

Macro Definitions
:=:==:=====::===:



_aqe I
- intwri-

llillllllllllllllllllllllllllllllllllllll

llllllillllllllillllllllllIIlllIIIlllllllllllllllllllIlllll I
13/Jul/92 04:04:59 I

i

I Archimedes8096180C196C-CompilerV3.0011OOS II

I I
l Targetoption= 80C196
I Memorymodel = large

l Source file = intwri.c I

| List rile : intwri.lst |

i ObOectfile = intwri.rl5 I

| Commandline = intwri.c-ml -vl -z -P -e -L -F -p52 |
(elCopyrightArchimedesSoftwareInc.1990 |

I I IIiiIIIII

iiiiiiiiiiiiiiiiiiiiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiIIIIIIIIIIIIIIIIIIIIIIIIII

- INT_RI.C-
i /*

2
3 Reduced version of the "printf" function.

[ormatcers
4
5 This module can be adopted to user-defined routines chat needs
6 with specialpropertieslikedifferentou[putchannelsor new format

7 specifiers.
is critical

8
9 This reduced version of formatter is suitable when oroqram size

i0 ratherthan formattingpower. This routine uses less than 20 bytes of

ii stackspacewhichmakes it practicaleven in systemswith less than256

12 bytesof userRAM.

13
14 The only formattingspecifierssupportedare:

15 %% %0 %d %c %s %x %l
16

17
18 It means that tea! variabIeS are not supported as we[[ as [[e!d

19 width and precision arg_ents. Return vahe [s abays zero.

20
21 Version: 3.00 [IANRI

22
23 *** ADDED %1 specifier2-12-91 J.D. **"

24

25 */

26
2] linclude<stdio.h>

28 l[nciude<stdarg.h>

29
30 extern void Send_Hex_Word(lnt),

31

32

33 .}
34 int printf(constchar *format,..

35 {
36 staticconstchar hex[l= .0123456789ABCD_F";
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37
38

39

40

41

42

4]

44

45

46

47

48

49

50

51

52

5]

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

7O
71

72

73

74

75

76

77

78

79

8O

81

82

83

84

85

86

char format_flag;

unsignedint u_val,div_val,base;

unsignedlonglu_val,idiv_val;

int temp;

char*ptr;

va_llstap;

restart (ap,format);

for (;;) /* Untilfuil formatstringread*/

{
while ((format_flag: .format++)!= '%')

{
if (!format_flag)

{
va_end(ap);

return(0};

}
putchar(format_flag);

}
switch(fomat [lag= .format++)

{
case'c':

format_flag= va_arg(ap,lnt);

default:

putchar(format_flag);
continue;

case 's':

ptr = va_arg(ap,char');
while (format_flag : 'ptr++)

{

putchar(format_f!aq);

}
continue;

case 'o':

base= 8;

if (sizeof(int)== 2)

div_val= Ox8000;

else

div_val= OxCO000000;

goto CONVERSION_LO0?;

case 'd':

base = I0;

if (sizeof(int}== 2}

div_val= I0000;

else

div_val: !000000000;

/* Until'%' or '\0'*/



87

8B

B9

90

91

92

93

94

95

96

97

98

99

100

i01

102

I03

104

I05

106

107

108

109

Ii0

Iii

112

113

114

115

116

i17

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

- intwri-

goto CONVERSION_LOOP;

case 'x':

base= 16;

if (sizeof(int)== 2)

div_val= 0xl000;

else

div_val= 0xl0000000;

goto CONVERSION_LOOP;

case 'i':

base = I0;

idiv_val: i000000000;

lu_val= va_arg(ap,long);

if (fomat_flag== 'i')

{
if (((long)lu_val)< 0)

{
lu_val: -lu_val;

putehar('-');

}
while (ldivval > I && [div_val> lu_val)

{
ldiv_val/: i0;

}

}

do

{

putchar(hexI_u_val/ £div_vall);

lu_val%= Idiv_val;

idiv_val/: base;

}
while (idiv_vaD;

continue;

CONVERSION_LOOP:

u_va£= temp = va_arg(ap,int);

if (format_flag== 'd')

{

[f (temp< 0)

{
u_va[= -temp;

putchar('-');

}
while (div_val> i && div_va[> u_va[)

{
d£v_va£/: I0;

}

Page
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Zrrors: none

Warnings: none

Code size: 708



_|_|i|||||||||||li||i|| t|||i|||||i|i|t_

R_chimedesBO96/BOC196C-Compiler VB.9OI/DOS

BQCI96
Targetoption:

| Memorymodel = [arqe

?age 1

- p_knt[-

!_iJu£/92 0¢:05:02

1

2

3
4

5

6

]
8

9

10
11

&2

15

16

'I

_inc[ude .stdarq.h"

|include .stdio.b"
iinc£ude .[ccLbut[.h"

staticvoid put onecha:_cha:c, voLd ,eummy}

{

putchar[c};/, Wa_n_nq on th[s lir, e OK /unuse_ 'du_Y } */

Source rile = printf.c
List rile = p_int[.lst

| b'ect rile = print[.rl5 -p52
| 0 ] _ ,_._ = Drint_.c -ml -vl -z -P -e -g -F

j Commans_"= " {c1 CopyctqbtRzchtmedesSoZtwareInc.1990 l

I |lllll|ll|lllllllllllll|lllill|lllllllllll|lll|llil|l|lil||
I llllllll|l||ili
lillllllllllllill|lllllll|

_ ?_I_?.C -



_aqe 2

1]
18
19
20
21
22
23
2_
25
26
21
28

/, O_rmainenc:¥'I

[nt Pr[_t[ [const char ,[ormat, ...I

_a_kst a9;
k_tnro[_chars;

va start (ap, [ormat/; 1, Variable arqument geqia '/
nr o[ chars [o[matted_wri_ [[o[mat, put_one_char, Ivoid'3 O, ap};_ : Variabke a_qumenten_ '/
vaend {ap/; I' hccordinq _o _NS!*I
returntnr o[ charsl;
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29

_[£0£S: none
Wa£n£nqs: none
Code s£ze: 63
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%oje
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t2

SFM/_L__tmerSer_ce _out_nes



3_

_Q

_2
_3 _B_B

?a_e 3

?_bGc



%%
%1

%%

?aqe



Sl

5_
6_

62

63
6_
65
66
61
6B
69
7_

71
72
7_
7_

S_I_L_ _me_Se[v_ce &outCries

?aqe



s_J_L_ _me_Se_ce _out_es

IOS0

IOSI

IOC0
IOCI

?aqe 6



q_S

,,_r-
_JL

q37_

ttOZ

qg_

suos!;_d_oo 'J! I_s_ _q o:__ qO_

tt_
t4S_
t4_7_
tE_

L abe_

qS_

q17_

qO_

q3i

q31

q3i

qOl

3BI33G

3_I_3O

301_30
%1_3G
3_i_3G
3_I_3G

3_I73G

3_!_3G

sB_I_

7ooI0-_]1P

3t,llt3G
314i,_3G
3t4I_13G
3NIt30
31,I1t3O

314i_13O

314193G
314I._3G
314I_3G
31'1I;130

3t,lI_3G
3t_!23O

31_123(:i
314I_13G

q3

I(]
q(l
_O

I3
qO

qY

_£0_ S£I

OS_O S_l

0£i

3_00 _LI
_ZO0 £LI
0_00 LLI

%I
_LI

BOO0 £LI
ZLI

_ZO_ %I

£_O0 OLI

_00 99I

IZO0 _9I
0_00 £_I
3100 Z9I
3100 191

3100 09I

3I_0 6SI

MIOB 9SI

gI_ SSI



_ba

= L <:_ '°

pa_n_o0 _d_a_Ul I _a'a_,L= rj ]!_ "

nba :hdm_o_

[ _ba

I nba :Hnfhm_

0

, S2L_?,_! •

1
1

s_u!_no* ao_atxa_L 82t/I,_S

LZZ

91Z

%IZ

_000 IIZ

60Z

9_Z

%1

q61

161

061

%%1



equ
C[:

equ
L_:

equ
5s:

equ
Del:
Bel: equ

equ

equ
Hi:

equ
Vt:

equ
Sp:

?aqe 9

; B__t5 =

; _tt 6 =
. _._ 1 =
I

; _SCIL cha_acuezs
!3 ; Carriaqe Return

IO ; L_ne Fee_
OB ; Back Space
]Fh ; Delete

_l ; Bell
i2 ; ?o[m ?ee_
9 ; Hor_zonta£Tab

ii ; Vertical Tab

32 ; Space

equ OOOh ; No instramen_SekecteO
OFF_ ; M_ inputs '_iG_

equ



25B

S_I_L_ _me_Se[_ce &outCries

_a_e



26_
261
262
263
26_

2_5
2h6
26]

2_8
269
270
271
2]2
2]3
27_
275

S_/_L9 T_me_Se:v_ceRoutines

?aqe 11

2]_

27B
279

S

Tkmerl == 5 mSec][[[_clock
T_me=2 =: F_ash rLnq tLme_

in_tLa_e timer 1

_ : Timer! handler routine

Tlmerl



2B1

2B2
28t
2B4

285
286
287
2BB
2B9
290
291
292
293
294
295

296
29]
298

SFM/NLeTimerSe[vieeRoutines

f

Page 12

e

f

:out[zes ca_ed i registers altered *
' ' I outputs i,,,,,,,,,,,,,,,,,,,,,,,*,'*'""'**'""*"*'*'
:* l_putS ....,***,,**** _X

, none % ****************************

' _ HighSpeedOutputunit into
This [out[heinitializes=,e the Timer[ interruptroutine

; generatingTimex i interrupts.It uses

; to actuail_commandthe timerto sta[t.

299 0000

100

302 0003 91200_

303 0006 _F0200

304 0009 F_

305 000A F0

30U

308

309

init_imerl:

id _x, TIMERI
o_b I_TMAS¢, iOOlO0000b

call Timerl

el

ret

. read p_esent time into Kx

; enable Soft,are timer _nt.

;caLi T[me:l /SE.
; enable interrupts



311
312
313
314
315
316
31]
31B
319
320
321
322
323
324
325
326
327
32B
329
330
331
332
333
33¢
335
336
337
33B
339
3¢O

_aqe 13

SFM/ALPTimerServiceRoutines

0%]

0_A9

I

"' T [MERI '
r

*********************** % registersaltered

, inputs I outputs 1 routinescalled ,,,,,....,,,,,,,,,,,,*,
i _,____ _ _*_ _*_ _ none *

none
' 0 Command1

' ThiS routinesetthe _SO unitto generatea timerlinterruptsets a £1agto indicate

; X mSec £romthe time passedin _. !t also

; that a timerlinterruptoccured.Once everyinterruptthe Flashstatusbit is complimented.

; The Accele[ometerlaunchinputis testedand _£ highthe

; i1££Y clockis incremented.I£ low thenthe clockis set to zero.
; ii££Y overridebit is set the accel inputis not tested
; I£ the -
; and the clockis incremented.

; Constants:£or B096 mS' 500 e 3
[or B0i% mS_ %0 _ 3

Timerl_Const_96: equ 2500 + 3

Timerl_Const_196: equ 3150 + 3

; state counts[equaled[o_
4 mSecde_av

3¢i 000B

M2
3¢3 O00BBI3B06

345
3_6

3¢]
3¢8
349
350 000_ 65_90EI_

351 0012 A01_0_
352 0015 910131

353

35¢ 0018012_

355 001_ 393105
356 O01D 3BI002

351 00200125

358

359 0022 FO

Timerl:

idb

T_20:

Add Ax, iTimerl_Const-l%

Id _SO_TIBE,Ax

o_b Flags,tO0000001b

inc ji££yClock

_bs Flags, ji££y_Override,T_20

_bs IO_PORT2,Accel, T20
clr ji_¥_C_ock

ret

; send timerl RSO Command
; enable HSO interrupt

; Set [lag= enabled

; Set TLmeout constand. Assume
,_0 countselaspedbefore

; A× = TLme_ltime.ignore

; ca_¥ and over_Lo_.

; SetTLae_l.LnL_kag

. inc_ementclocktime.
' _ _ sec then run clock

• AcceL = ! then run clock
_' _e = •

; else c.c_K
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ttt|tttt|_

ttttttttt!

9£
BUON

GN3

.se%k£

%_00 %L£
LL£
9L£
£LZ
'eL£
£L£

IL£
OLf.
69£
B9£
LO£
99£
£9£
%,9£
Z9£
Z9£



Symbol

TimeCs

SFM/_LPTimerSe[v[ce Routines

symbol and C[oss Re£e[ence Table
================================

ValueType Defline ReZline

SeqmentDefinitions
====:==============

0024 S00R 15

BxternalSymbols
==:====:==:====:

init_Timerl
0000 R00&

Timerl 000B R00E

Timer2 0023 RO0&

299 43

341 43 303

3]5 _3

0002 &|

ND_RESULTEHI
0003 _|

&D_R&SULT_LO
0002 &|

_ccel 0003

_b 001B hi

hl 001_ _|

_x 001_ _|

9]

96

95

236

155

156

154

356

301 350 351

_aqe 16

B_uD_TB
000_ _| lIB
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Bel 0007A 24B

B£ 001CA# 159

Bs 000BA 246

Bx 001CA# 157

cRDetected
0005A 205

Ch 001FA| 161

CI 001_A# 162

Cr 000DA 244

Cx 001BA| 160

Del 007FA 247

Dh 0021A# 164

DI 0020A| 165

Dx 0020A# 163

Eh 0023M 16]

El 0022A| 168

Bx 0022 A| 166

FF 000C A 249

Fh 0025 A# 170

FI 0024 A# 171

Flags 0031 k# 184

Flags2 0032 _# iB5

Fx 0024 _# 169

HSI_MOD_ 0003 _| 99

HSI_STATUS
0006 Ai 101

352 355
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i
# Archimedes8096/196 AssemblerVl.%/h92 i3/_u[/92 C4:04:C3

t Source

t List

# Object

i Options

i
t

= serial.asm

= serial.lst

= serial.obj

= s

(c)CopyrightArchimedesSoftwareInc.1988

lt|||||f|ttili|l|filtJt||If||||t|f|||#tilt||IH|iilltliltlttliiltttititi||lllllt

i

2

3

4

5

6

7

8

9

i0

ii

12

13

14

15

16

!7

18

19

2O

22

25

26

27

28

0000

0000

0000
0000

0000
0000
0000

o, *

.* SER[AL.asm *

o'A"

' DA.=b.asm• InterruptSerialeortDriverroutmes for T=" *

• program.

Name Set

Rseq Set

; AssemoierOirecz[ves

LSTCOD +

LSTWID

LSTPAG +

LSTXRF

PAGSIZ 56
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32

33

34

35

36

37

38

39

40

41 001A

42

43 001A

44 001B

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

6O

61

62

63

64

65

66

67

68

69

7O

71

72

73

74

75

76

77

78

79

80

81

82

83

84

001C

001D

001E

001F

0020

0021

0022

0023

0018

0018

0002

0003

0002

0003

0004

0006

0004

0006

00O7

OO07

0OO7

0008

0009

000A

000A

000C

000E

$REG8096.1NC

; - REG8096.1NC-

; Includefilecontaining8096 register=' it:deLln_ons

; 8096 C

IR_BASEDEFINE

R8 DEFINE

R9 DEFINE

Compiler Working registers

O1AH ; Register Oase address

(IR_BASE)

(IRBASE+l)

R0 DEFINE (IR_BASE÷2)

RI DEFINE (IR_BASE+3)

R2 DEFINE (IR_BASE+4)

R3 DEFINE (IR_BASE+5)

R4 DEFINE (IR_BASE+6)

R5 DEFINE (IR_BASE+7)

R6 DEFINE (IR_BASE+8)

R7 DEFINE (IR_BASE÷9)

; SpecialFunctionRegisters

SP DEFINE 18H

STACKFOINTER DEFINE 18H

AD_RESULT_LO DEFINE 02H

AD RESULT_HI DEFINE 03H
ADCOMMAND DEFINE 02H

HSI_MODE DEFINE 03H

HSI_TIME DEFINE 04H

HSI_STATUS DEFINE 06H

HSO_TIME DEFINE 04H

HSO_COMMAND DEFINE 06H

SBUF DEFINE 07H

SBUF_RX DEFINE 07H

SBUF_TX DEFINE 07H

INT_MASK DEFINE 08H
INT_PEND DEFINE 09H

WATCHDOG DEFINE 0AH

TIMER1 DEFINE OAH

TIMER2 DEFINE @CH

BAUD_RATE DEFINE OEH
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85

86 000E

87 000F

88 0010

89

90 0011

91 0011

92

93 0015

94 0016

95

96 0015

97 0016

98

99 0017
I00

i01

102

103

104

105

106

i07 0000

108

I09

ii0

Iii

112

113 0012

114 0013

115 0014

116 0017

117 0017

118

1!9

120 001A

121 001B

122 001A

123 001C

124 001D

125 001C

126 001E

127 001F

128 001E

129 0020

!30 0021

131 0020

132 0022

133 0023

134 0022

135 0024

136 0025

137 0024

Ax

Ah

A1
Bx

_Bh
B1
Cx
Ch
Cl

Dx
Dh

Dl
Ex
Eh
El

Fx
Fh
FI

IO_PORTO DEFINE OEH
IO_FORTI DEFINE OFH
IOPORT2 DEFINE IOH

SP_STAT DEFINE IIH

SP_CON DEFINE IIH

IOS0 DEFINE 15H

IOSI DEFINE 16H

IOC0 DEFINE 15H

IOCI DEFINE 16H

PWMCONTROL DEFINE 17H

$DEF8096.1NC

banking

- DEF8096.1NC-

Includefilefor gettinga nonbankedmodel

DEFINE 0

$SFMALF.INC

INT_FENDI

INT_MASKI
WSR

IOS2

IOC2

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE
DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

DEFINE

; 80C196Specia'g_ncticn Registers
12h

13h

14h

17h

!7h

; Registers_o De _sec inassemclyro_t:nes
IAh

18h

IAh

iCh

IDh

ICh

iEh

iFh

iEh

20h

21h

20h

22h

23h

22h

24h

25h

24h
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138
139
140
141
142
143
144
145
146
147
148
149
150
151
152

0000

0026
0028
002A
002C

002E

0030
0031
0032

ZERO DEFINE

RcvIn Ptr DEFINE
RcvOutPtr DEFINE
XmtIn Ptr DEFINE
XmtOutPtr DEFINE

Jiffy_Clock DEFINE

Serial_FlagsDEFINE
Flags DEFINE
Flags2 DEFINE

OOh; TO De used in comparisons

;Ser[ai Port, J[ff[y CLock, and FLags
26n
28h
2Ah
2Ch

2Eh

30h

3ih
32h
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154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

[80

181

182

183

184

185

186

187

i88

189

190

191

192

193

194

195

196

197

198

i99

200

201

202

203

204

205

206

0000

0001

0002

0003

0004

0005

0000

0001

0003

0004

Xmt_Active: equ

Xmt_Full: equ

Xmt_Empty:" equ

Rcv_Full: equ

Rcv_Empty: equ

CR_Detected: equ

Timerl_Int: equ

Jiffy_Override:equ

Accel: egu

T_FulI: egu

t *

• x

• EQUATES *

• lr

; SerialFlagRegisterbit locations
0 ; Bit 0 = Xmt Active

1 ; Bit 1 = Xmt Full

2 ; Bit 2 = Xmt Empty
3 ; Bit 3 = Rcv Full

4 ; Bit 4 = Rcv Empty
5 ; Bit 5 = CR OetecteG

; Bit 6 :

; Bit 7 :

Flagsregisterassignment

; Bit 0 = Timer ! interruptOccured

; Bit i = SoftwareEnableof JiffyTimer
; Bit 2 =

; Bit 3 =

; Bit 4 =

; Bit 5 :

; Sit 6 =

; Bit 7

; Flags 2 Register ass[cnment
; Bit 0 =
; Bit I :
; Bit 2 =

; Bit 3 :

; Bit 4 =

; Bit 5 :

; Bit 6 =

; Bit 7 =

; IO_?ORT2p/n ass[_zmezts {[nsut port)
; Bit 0 :

; 3i[ i :
; Bit 2 =

3 ; Bit 3 =
4 ; Bit 4 =

; Bit 5 :

; Bit 6 =

; 8i_ 7 =
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207
2O8
209
210
211
212
213
214
215
216
217
218
219
220
221
222

000D
000A
0008
007F
0007
000C
0009
000B
0020

0000
00FF

; ASCII
Cr: equ 13
Lf: equ i0
Bs: equ 08
Del: equ 7Fh
Bel: equ 07
FF: equ 12
Ht: equ 9
Vt: equ ii
Sp: equ 32

Fortl_init: equ
Port2_init: equ

characters

; Carriage ReL_rn
; LineFeed

; Back Space
; Delete
;Beii

; Form Feed

; Horizonta! Tab
; Vertical Tab

; Space

O00h ; No Instrument Selected
OFFh ; All Inputs HIGH
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226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

0000

0000

0000

0000

0000

Extrn

Public

Public

Public

Public

* EXTERNALS &

* p U _ _ " I_ S

; EquatePublics

Rcv_Buffer,Xmt_Buffer,Rcv End, Xmt End

Init_Serial,Rx Int,Tx_int

Rcv_Char,Xmt_Char,Send_Msg,Wait Tx Inactive

Send Hex Word,Send_HexByte,Asc_He×,Wait CR
Clear_Com
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246

247

248

249

25O

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

* BUFFERED / _NTERRUPT ,

* DRIVEN SERIAL FORT *
t

t

ROUTINES ,

Init_Serial :
Rcv_Char
Xmt_Char

Send_Msg
Send_HexWord :

Send_He×_Byte :
WaiL_CR

Wait Tx_Inactive:

initializes serial port and buffers

Reads 1 character from serial port

Sends I character out serial port
Sends a message out serial port
Sends word [n Ax as ascii encoded hex
Sends byte in AI as ascii encoded hex

Waits until a carriage return [s detected
Waits untilthe serialXmt is inactive
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269

270

271

272

273

274

275

276

277

278

279

28O

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

3O8

309

310

311

312

313

0000

0000 BI4DOE
0003 BI800E

0006 BI0911

0009AI000026

000D AI000028

0011AI00002A

0015A100002C

0019BI1430

001C914008

001F FB

0020 F0

,#

I ,
.t

' _rN [ ? S BR IAL ,

I ,

;* inputs I outputs J routinescalled I registersaltered ,

;* none I Baud none INT_MASK *
;* I SR_CON

, I [n_Ptr ,
;* I Out_Ptr ,

;* l Serial_FLags

This routineinitializesthe seriali_erru_ts and input/output
bufferpointers.

Init_Serial:

ldb

ldb

Idb

Id
id

id

id

; xta! : clk source
BAUD_RATE,_ Low 804Dh; Baud fate for 80c!96

BAUDRATE,_ High804Dh; xtal = clocksource.

; Set receive Duffer pointers
SPCON, _0000!001_ ; No ?arLzy

; ReceLverenab!e@

; serial oort mode 1.
Rcv In hr, _ Rcv_Buffer
Rcv Out Ptr, _ Rcv_Buffer

; Set transmitt buffer pointers
Xmt In Ptr, I Xmt Buffer

Xmt Out_Btr, # Xmt_Buffer

ldb

orb
ei
ret

Serial Flags, _uuO_Olo_

, _CV : "_"

; XmL: £:_L'¢

INT_MASK,_OlO00000b • enanie serial : ........
; enamie interrsDEs
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315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

0021

0021B007IB

0024 99031B

0027 D701

0029 FF

002A 99131B

002D0707

002F71EF31

0032 CCIA

O034 F3

0035FO

0036 997FIB

0039DF05

003B99081B

003E D73F

0040BI081A

0043 EFD500

0046 BI201A

0049EFCF00

004CBI081A

004F EFC900

00523C3008

0055 3B300C

0058882826
005BD707

"* RX iNT

,* inputs I outputs I routinescalled I registersaltered *

7' SBUF I Rcv_Suff I I Rcv In Ptr *

, I I l *

, I SerialFlags I I *

, I I I

Thisroutinecompletesthe handlingof a SerialRecieve

Interrupt. It isenteredby a iumpfromthe Serial[SR.

Rx_Int:

RIO0:

RI_OI:

RIIO:

ldb

cmpb

jne
[st

cmpb

jne
andb

pop

popf
ret

cmpb
je

cmpb
jne

ldb

call
ldb
call

ldb
call

jbs

jbs

cmp
jne

; Handle Receive interrupt

Ah, SBUF ' ReadCha[acLer _r, _.om serial port

Ah, I03 ; cK for <cntI> C

RI_00 ; reset processor on control C

Ah, _19 , ck .......' :_ <_:> S
RI_01

FLags, _0EFh ; disable serial <eiem
Ax ; _xit ISR

Ah, tDel
RI_10
Ah, |Bs

RI_20

AI, tBs

Xmt_Char
AI, I''
Xmt_Char
A1, IBs

Xmt_Char

; Check fordelete o[ backspace

; jump if neither backspace or delete.

, !f seceLved de!aLe o[ backspace send
; _ack space, Space, 3ark space

Serial_Flags, Rcv_Empty, Ri_II ; if Duff empty, don't remove
; any more characters.

Serial_Flags, Rcv_Fuil, RI_I2 ; Lf buffet not full and

Rcv_In_Ptr,RcvOut ?tr ; (inptr : out_pit)then

RI_I2 ; receive Duffer empty.
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SFM_Flight_Mode B5C8

ALP_Flight_Mode B7F4

modes2

tm

modes_tm
io

Not referred to
Not referred Lo

FILENAME : modes2.rl5

PROGRAMMODULE,NAME : modes2

SEGMENTSIN THE MODULE
======================

CODE

Relativesegment,address: 5DA4 - 6881

ENTRIES ADDRESS REF BY MODULE
sfm_std 5DA4 modes

sfm_irpa 6170 modes

sfm hi res 5E43 modes

sfm_gt_3 6096 modes

sfm_gt_2 5FBC modes

sfm_gt_l 5EE2 modes
sfm_erpa 620F modes
sfm_clean 62B6 modes

alp_std 6636 modes
alp_m_res 6725 modes
alp_hr_ne 67CB modes

alp_hi_res 66AC modes

alp_clean 6805 modes

alp_5_pt 6340 modes

UDATA

Relative segment, address : DICE - DIE5
ENTRIES ADDRESS

v5_conv DIE0

v4_conv DIDC

v3_conv DID8

v2_conv DID4

REFBY MODULE

sfm-a!p

com_proc
modes
tm

modestm
io

• sfm-alp

com_proc
modes

tm

modes_tm
[o

sfm-alp

com_p_oc
modes

tm

modes_tm
io

sfm-alp

com_proc
modes
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kTe DIE4

i5_conv DIE2

i4_conv DIDE

i3_conv DIDA

i2_conv DID6

il_reaL DID0

[l_conv DICE

tm

modes_tm

Io

sfm-a/p

com_proc
modes

tm

modes_tm

lo

sfm-alp

com_proc
modes

tm

modes_tm

lo

sfm-alp

com_proc

modes

tm

modes_tm

Lo

sfm-aip

eomproc
modes

tm

modes_tm

io

sfm-a/p

com_proc
modes

tm

mo_esLm
io

Not referred to

sfm-alp

com_proc
modes

tm

modes_tm

io

IDATA

ReLative segment, address : D152 - D153

ENTRIES ADDRESS

vl_conv D152

REF BY MODULE

sfm-alp

com proc
mo_es

tm

modes_Lm

io
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FILENAME: tm.rl5
PROGRAMMODULE,NAME: tm

SEGMENTSINTHEMODULE

CODE
Relativesegment,address: 6882- 6FF6

ENTRIES ADDRESS REFBYMODULE
test_telemtwochan 6C49 Notreferredto
test_telem 6958 com_proc
send_telem 6F84 Notreferredto
send_ready_tm 68ED sfm-alp
init_telem 6DDB sfm-alp
datato tm 6882 sfm-alp

com_proc

UDATA
Relativesegment,address: DIE6- DIFI

ENTRIES ADDRESS REFBYMODULE
send_serial_tm DIEA sfm-a[p

com_proc

modes

modes2

modes_tm

new SFM AD val DIEE sfm-alp

com_proc
modes

modes2

modes_tm

new ALP AD val DIEC sfm-aLp

com_proc
moues

modes2

modes_tm

idle_count DIF0 sfm-alp

com_proc

modes

modes2

modes_tm

SFM_packet_ready DIE7 sfm-aip

com proc
modes

modes2

modes tm

IDLE_packet_ready DIE9 sfm-a/p

com_proc
modes

modes2

modes_tm

HSKPpacket_ready DLE8 sfm-aip

com_proc
modes

modes2
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ALPpacket_ready DIE6

modes_tm

sfm-aLp

com_proc
modes

modes2

modes_tm

FILE NAME : modes_tm.rl5

PROGRAM MODULE, NAME : modes_tm

SEGMENTS IN THE MODULE
......................
......................

CODE

Relative segment, address : 6FF8 - 7AD9

ENTRIES ADDRESS REF BY MODULE

tm sfm std 6FF8 Not referred to

tm_sfm_irpa 7433 Not referred to

tm sfm hi res 70AA Not referred to

tm_sfm_gt_3 7341 Not referred to

tm_sfm_gt_2 724F Not referred to

tm_sfm_gt_l 715D Non referred to

tm_sfm_erpa 74E5 Not referred to

tm sfm clean 7597 Not referred to

tm_null_mode 7AD8 Not referred to

tm_hskpmode 7AD9 Not referred to

tm_alp_std 7774 Not referred to

tm_alp_m_res 78D9 Not referred to

tm_alp hr ne 799B Not referred to

tm_alp hi res 7826 Not referred to

tm_alp_clean 7A4E Not referred to

tm_alp 5pt 7621 Not referred to
.........................................................................

CONST

Relative segment, address : BB48 - BB67

ENTRIES ADDRESS REF BY MODULE

tm fun list BB48 tm

FILE NAME : crc.rl5

PROGRAM MODULE, NAME : crc

SEGMENTS IN THE MODULE
......................
......................

CODE

Relative segment, address : 7ADA - 7D14

ENTRIES ADDRESS

crc_word 7B53

crcbyte 7ADA

crc_buff 7C5A

REF BY MODULE

Not referred to

Not referred to

Not _eferred to

FILE NAME : io.rl5
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PROGRAMMODULE,NAME: io

SEGMENTSINTHEMODULE
======================

CODE
Relative segment, address : 7D16 - 82D0

ENTRIES ADDRESS

unclnprb 81C5

shift_oce_vals 7D47

set_vern_pg

REF BY MODULE

nodes

modes2

com_proc

tm

ca[lb

7FEF com_proc
modes

caleb

7FB4 nodes
modes2

tm

7EFA sfm-alp

com_proc

modes2

tm

cal[b

7E84 tm

7DAA sfm-alp

com_proc

modes2

tm

TED8 modes

tm

82C6 Not referred to

7D16 sfm-aIp

set_va_dac

set_va

set_grid_dac

set_grid

set_dac4

read_ad

initoees

clean prb 80C5 modes2

CSTR

Relative segment, address : B300 - B344

FILE NAME : calib.rl5

PROGRAM MODULE, NAME : calib

SEGMENTS IN THE MODULE

======================

CODE

Relative segment, address : 82D2 - 870A

ENTRIES ADDRESS REF BY MODULE

c_va_sweep 8623 com_proc

c_calib_vr 8551 com_proc

c_calib_va 82D2 com_proc

c_calibgr 836C com_proc

c calib_em 8427 com_proc

SSTR

Relative segment, address : B346 - B41A
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FILENAME : sfmalp.ob]

PROGRAMMODULE,NAME : sfmalp
ABSOLUTEENTRIES ADDRESS

============== .......

Probe_Cln_WR F000

Telem_WR FC00

Telem FC00

EMeter_RD F400

_eter_WR F800

VAGen_WR FSO0

Timer_.WR FO00

Grid_Volt_WR FO00

REFBYMODULE
=:======:====

sfm-a_p

com_proc
modes
modes2
tm

modes tm
io
calib

sfm-alp

com_proc
modes

modes2

tm

modes_%m

[o

ca[ib

Test

sfm-a!p

com proc
modes

modes2

tm

modes_tm
[o

cai[b

sfm-aip

com_proc
nodes
modes2

tm

modes_tm
b
calib

sfm-a[p

com_proc
modes
modes2

tm
modes_tm
[o
calib

sfm-a_p

com_proc
modes
modes2

tm

modes_tm
[o

ca_ib

sfm-alp
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loader
LoaderSS
EEPROM_stop
EEFROM_start
ZRAM_stop
Z}_iM_start
Flags2

Flags

Serial_Flags

F[
Fh
Fx
El
Eh
Ex
D1
Dh
Dx
Cl

Ch

Cx

B1

Bh

Bx

AI

Ah

Ax

2100

4000

C000

4OOO

DFFF

CO00

0032

0031

OO3O

0024

0025

0024

0022

0023

0022

0020

0021

0020

001E

O01F

001E

001C

001D

001C

001A

O01B
001A

com_proc
modes
modes2

tm

modes_tm
io

cai[b

com_proc
Test

Test

Test

Test

Test

sfm-aip

com_proc
modes
modes2

tm

modes_tm

£o

caLib

sfm-aLp

com_proc
modes

modes2

tm

modestm

io

caltb

sfm-a_p

com_proc
modes

modes2

tm

modes_tm

[o

calib
Not referred [o

Not referred to
Not referredto

Not referredto

Not referredto

Not re£erredto

Not referredto

Not referredto

Not referredto

Not referredto

Not referredto

Not re_erredto

Not referredto

Not referredto

Not referredto

Not referredto

Not referredto

Not referredto
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ABSOLUTELOCALS

======:=====:==

IR_BASE

R8

R9

R0

RI

R2

R3

R4

R5

R6

R7

S?

STACKPOINTER

AD_RESULT_LO

AD_RESULT_HI

AD_COMMAND

HSI_MODE

HSI_TIME

HSI_STATUS

HSO_TIME

HSO_COMMAND
SBUF

SBUF_RX

SBUF_TX

INT_MASK

INT_PEND
WATCHDOG

TIMERI

TIMER2

BAUD_RATE

IO_PORT0

IO_PORTI

!O_PORT2

SP_STAT

S?_CON
lOS0
lOSl

IOC0

IOCl

PWM_CONTROL

banking

INT_PENDI

INT__SKI

WSR

lOS2

IOC2

ZERO

Rcv In Ptr

Rcv Out Ptr

Xmt_In_Ptr
Xmt Out etr

Jiffy_Clock

XmtActive

Xmt_Full

ADDRESS
=======

001A
001A
001B
001C

001D
001E

O01F

0020
0021

0022

0023

0018
0018

0002
0003

0002
0003

0004

0006

0004
0006

0007
0007
0007

0008

0009

000A

000A

O00C
O00E
_n_uOS
O00F

00i0

0011

00!i

0015

0016

0015

0016

0017

0000

0012

0013

0014

0017

00!7

0000

0026
0028
002A

002C

O02E

0000
0001
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Xmt_Empty 0002
Rcv_Full 0003
Rcv_Bmpty 0004
CR_Detected 0005
rimerl_Int 0000
jiffy_Override 0001
Accel 0003

T_Full 0004
Cr O00D

L[ O00A

Bs 0008

Del 007F

Eel 0007

FF 000C

Ht 0009

Vt 000B

Sp 0020
Portl_init 0000

Port2_init 00FF

Delay_Const_96 014C

Delay_Const_196 01F2

SEGMENTSIN THE MODULE
======================

CSTACK
Relativesegment,address: C000 - CTE[

LOCALS ADDRESS

StackPtr C800

ZRAM
Relative segment, address : D000- DI51

ENTRIES ADDRESS

clean_word D01C

SFMmode_start_time D022

ALP_mode_start_time D0!E

Curr_SFM_Mode D008

RET BY MODULE

sfm-alp

com_p_oc
motes

mo_es2

tm

modes_tm

[o

calib

sfm-a[p

com_proc
modes

modes2

tm

modes_in
!o

_om_p:oc
_odes
_o_es2

tm

modes_Lm
io

sfm-a!p
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SFMMode_Step

SFM_Mode_Ptr

CurrALP Mode

ALPMode_Step

ALP Mode_Ptr

Xmt_End

Rcv_End

Xmt_Buffer

Rcv_Buffer

Rom_CS

Clock_ZP

ALP_VA__VaL

DOOC

DO04

D006

DOOA

DO02

D152

D076

D076

D026

DO00
DO0_

OOIA

com_proc
nodes

modes2
tm

modes_Lm
io

sln-aLp

com_proc
modes

modes2

tm

modes_tm

Lo

sfm-aLp

com_proc
modes

modes2
Lm

modes_Lm
_o

sfm-alp

com_proc
nodes
modes2

tm
modes tm
lo

s_m-a/p

_om_p[oc
modes
modes2

tm
modes_tm
_o

sfm-alp

com_proc
modes
modes2

tm
modes_tm
io

Set
Set
Se[
Set

Test

sfm-aLp

com_proc
modes

modes2

Lm
modesLm
Lo
ca//b

s!m-a[p

com_proc



SFM._VA_.Val

ALP Vern_PG

SFM Vern_PG

Status

- Cross-reference-

D018

D016

D014

DO12

Paqe 15

modes
modes2

tm
modes tm
_o

caLLb
sfm-a/p

com_proc
modes

modes2

tm

modesnm
_o
caLLb

s£m-alp

com_proc
modes

modes2

tm

modes_tm

[o

caLib

sfm-aLp

com_proc
modes
modes2

tm
modes_tm
Lo
caleb

sfm-aLp

com_proc
modes
modes2
tm

modes_tm
_o
eaLLb

Telem_Buff
ReLativesegment,address: DIF2 - D851

ENTRIES ADDRESS

IDLE._telem D832

HSKPtelem
D7F2

SFMtelem
D4F2

REF BY MODULE

sfm-aLp

com_proc
modes
modes2

tm
modes_Lm

sfm-a/p

com_o_oc
modes

modes2

Lm
modesEm

s[m-aLp

com_proc
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ALP_telem
DIF2

modes

modes2

Lm

modes Lm

sfm-aLp

comproc

modes

modes2

tm

modes tm

ROM
Relative segment, address : 4300 - 4381

ENTRIES ADDRESS

Delay 433A

read AD 4352

sleep 434B

delay 4336

LOCALS ADDRESS

Reset 4300

Rst_10 4325

Main_Program 433!

D_30 433C

D_40 4340

KA_I0 436A

REF BY MODULE

Test

com_proc

sfm-alp

s[m-aLp

com_proc
modes

Lm

b

caiib

FILE NAME : serial.obj

PROGRAM MODULE, NAME : Ser

ABSOLUTE LOCALS ADDRESS

:=::==::===:::: .......

IR_BASE O01A

R8 001A

R9 001B

RO OOiC

RI 001D

R2 O01E

R3 001F

R4 0020

R5 0021

R6 0022

R7 0023

SP 0018

STACKPOINTER " 0018

N)_RESULT_LO 0002

AD_RESULT_HI 0003

AD_COMMAND 0002

HSI__MODE 0003

HSI_TYME 0004

HSI_STATUS 0006
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HSO_TIME

HSO_CO_%_ND
SBUF

SBUF_RX

SBUF_T×

INT_MASK

INT_PEND
WATCHDOG

TIMERI

TIMER2

BAUD__TE

IO_PORT0

IO_PORTI

IO_PORT2

SP_STAT

SP_CON
lOS0

IOSI

IOCO

lOCI

PWM_CONTROL

banking

INT_PENDI

INT_MASKI
WSR

IOS2

IOC2

Ax

Ah

AI

Bx

_Bh
B1

Cx

Ch

C1

Dx

Dh

DI

Ex

Eh

El

Fx

Fh

F1

ZERO

Rcv_In_Ptr
Rcv Out Ptr

Xmt In Ptr

Xmt Out Ptr

Jiffy_Clock
Serial_Flags

Flags

Flags2
Xmt_Active

Xmt_Fuli

0004

0006

0007

0007

0007

0008

0009

000A

000A

000C

O00E

O00E

000F

0010

0011

0011

0015

0016

0015

0016

0017

0000

0012

0013

0014

0017

0017

00IA

001B

001A

001C

001D

001C

001E

001F

001E

0020

0021

0020

0022

0023

0022

0024

0025

0024

0000

0026

0028

002A
002C

002E

0030

0031

0032

0000

0001
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Xmt_Empty 0002
Rcv_Full 0003
Rcv_Empty 0004
CR_Detected 0005
Timerl_Int 0000
Jiffy_Override 0001
Aceel 0003
T_Full 0004
Cr 000D
Lf 000A
Bs 0008
Del O07F
Bel 0007

FF 000C

Ht 0009

Vt 000B

Sp O020
Portl_init 0000

Fort2_init OOFF

SEGMENTSIN THE MODULE

Ser

Relativesegment,address: 4382 - 4654
ENTRIES

Clear_Com

Wait CR

Asc_Hex

Send_Hex_Byte

SendHex Word

ADDRESS
457C

4574

455A

4537

4529

4578

44F2

449D

4470

443D

43A3

4382

ADDRESS

Wait Tx Inactive

SendMsg

Xmt_Char

Rcv_Char

Tx_int

.__Int

[nit_Serial

LOCALS

REF BY MODULE

sfm-a[p
calib

sfmalp
[SR

sfmalp
[SR

sfmalp
ISR

sfmalp
!SR

Test

sfmalp
[SR

sfmalp
ISR

Test

sfmaip
!SR

Test

putchar
sfmalp
[SR

getchar
sf_a_o

ISR

sfmalD
ISR

sfmalp
iSR
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RI_00 43AC

RI_01 43B8

RI_I0 43C2

RI_II 43DF

RI_I2 43E6

RI_I3 43F2

RI_I4 43FD

RI_20 4401

RI_30 440A

RI_40 441A

RI_50 442E

RI_60 4439

TI_I0 4444

Send 4459

TI_20 4459

TI_30 4466

RC_I0 447E

RC_20 4489

RC_30 4493

RC_40 449B

XC_I0 44BI

XC_20 4489

XC_30 44C0

Set Xmt Active 44C2

Clr Xmt Active 44C6

Set Xmt Full 44CA

Clr Xmt Full 44CE

Set_Xmt_Empty 44D2

Clr_Xmt_Empty 44D6
Set Rcv Full 44DA

Clr Rcv Full 44DE

Set_Rcv_Empty 44E2

Clr_Rcv_Empty 44E6

Set CR Detected 44EA

Clr CR Detected 44EE

SM_I0 44F8

SM_20 4504

SM_30 4509

SM_40 4518

SM_50 4524

SBH_I0 454C

SBH_20 4557

AH_20 456E

AH_I0 4570

Message_Table 4586

Msg_Table_End 4655

FILE NAME : isr.obj

PROGRAM MODULE, NAME : ISR

ABSOLUTE LOCALS ADDRESS
......................
......................

[RBASE 001A

R8 001A

R9 001B



R0

RI

R2

R3

R4

R5

R6

R7

SP

STACKPOINTER

AD_RESULT_LO

AD_RESULT_HI
AD_Ceg/ND

HSIMODE

HSITIME

HSI_STATUS

HSO_TI_

HSO_CO_D
SBUF

SBUF_RX

SBUF_TX

INT_SK

INT_PEND

WATCHDOG

TIMER1

TIMER2

BAUD__TE

IO_PORT0

IOPORTI

IOPORT2

SF_STAT

SP_CON

IOS0

IOSI

[OC0

IOCl

?WM_CONTROL

banking

INT_PENDI

INT__SKI
WSR

IOS2

IOC2

Ax

Ah

A1

Bx

_Bh
B1

Cx

Ch

Cl

Dx

Oh

Ol

Ex

- Cross-reference-

001C

001O

001E

001F

0020

0021

0022

0023

0018

0018

0002

0003

0002
0003
0004

0006

0004

0006

0007

OO07

0007

0008

0009

O00A

O00A

000C

O00E

000E

O00F

0010

0011

0011

0015

0016

0015

0016

0017

0000

0012

0013

0014

0017

0017
O01A

O01B

O01A

O01C
O01D
001C

O01E
O01F

O01E

0020

0021
0020

0022

Page 20
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Eh 0023

El 0022

Fx 0024

Fh 0025

F1 0024

ZERO 0000

Rcv_In_Ptr 0026
Rcv Out Ptr 0028

Xmt In Ptr 002A

Xmt Out Ptr 002C

Jiffy_Clock 002E

Serial_Flags 0030

Flags 0031

Flags2 0032

Xmt_Active 0000

Xmt_Full 0001

Xmt_Empty 0002

Rcv_Full 0003

Rcv_Empty 0004

CR_Detected 0005

Timerl_Int 0000

Jiffy_Override 0001
Accel 0003

T_Full 0004
Cr O00D

Lf 000A

Bs 0008

Del 007F

Bel 0007

FF 000C

Ht 0009

vt 000B

Sp 0O2O

portl_init 0000

Port2_init 0OFF

TI 0005

RI 0006

SEGMENTSIN THE MODULE
======================

ISR

Relativesegment,address: Not applicable
.........................................................................

LOAD_ISR
Relativesegment,address: 4000 - 42FF

LOCALS ADDRESS

Rom_Start 4000
CS 4000

Key 4002
Month _ 400A

Day 400C
Year 400E

T Overflow 4010

AD_Complete 4020

HSI_Available 4030



- Cross-reference - Page 22

HSO 4040

HSII 4050

Trap_Vector 4060

OpCode 4070

HSI4 4080

T2cap 4090

T2overflow 40A0

Exlnt_?in 40B0

HSI Full 40C0

NMI 40D0

Software_Timer_ISR 4100

STI_I0 411C

STI_30 4122

Serial_ISR 4200

SI_I 4210

SI_2 4216

Error_Int 421A

Error Int i 423D

Error Int 2 4244

Error Int 3 424B

Error Int 4 4252

Error Int 5 4259

Error Int 6 4260

Error Int 7 4267

Error Int 8 426E

Error Int 9 4275

Error Int A 427C

Error Int B 4283

Error Int C 428A

Error Int D 4291

Space 42FF

FILE NAME : timers.obj

PROGRAM MODULE, NAME : Timers

ABSOLUTE LOCALS ADDRESS

=============== =======

IR_BASE 001A

R8 001A

R9 001B

R0 001C

RI 001D

R2 001E

R3 001F

R4 0020

R5 0021

R6 0022

R7 0023

SP 0018

STACKPOINTER 0018

AD_RESULT_LO 0002

AD_RESULT_HI 0003

AD_COMMAND 0002

HSI_MODE 0003

HSI_TIME 0004



HSI_STATUS

HSO_TIME

HSO_CONR_AND
SBUF

SBUF_RX

SBUFT×

INT MASK

INT__END
WATCHDOG

TIMERI

TIMER2

BAUD_RATE

IO_PORT0

IO_PORTI

IO_PORT2

SP_STAT

SPCON
IOS0

IOSI

IOC0

IOCI

P__CONTROL

banking

INT_PENDI

INT_MASKI
WSR

IOS2

IOC2

Ax

Ah

Al

B×

_Bh
BI

C×

Ch

Cl

Dx

Dh

DI

E×

Eh

El

Fx

Fh

Fl

ZERO

Rcv In Ptr

Rcv Out Ptr

Xmt In Ptr

Xmt Out Ptr

JiffyClock
Serial_Flags

Flags

Flags2
Xmt_Active

- Cross-reference-

0006

OOO4

0006

0OO7

0O07

0007

0008

0009

000A

000A

000C

000E

000E

O00F

0010

0011

0011

0015

0016

0015

0016

0017

0000

0012

0013

0014

0017

0017

001A

O01B

001A

O01C

o01m

O01C

001E

001F

001E

0020

0021

0020

0022

0023

0022
0024

0025

0024
0000

0026

0028

002A

002C

O02E

0030

003i

0032

0000

Page 23
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###7

#

#

#

#

#

#

#

_i#tittiiliiliiiiilillitl|iiiiiilliii|liii#ltiltlii|##i

Archimedes 8096/196 Assembler VI.95/MD2 25/Oct/90

SourCe = loader.asm

List = loader.lst

Object = loader.obj

;#tlliil|ttti
#

14:11:31 #

#

#
#
#

#

options =

# (c) Copyright Archimedes software Inc. 1988 #
iiii

#
liliiii####iii######iiliiiiil#11tlliillllllililiililililillilillllliiilltli#

2 ;* *

3 ;* LOADER - a s m ,

4 * *

5 ;* written by ,

6 ;* John Dombrowski ,

7 ;* University Of Michigan ,

8 ;* Space Physics Research Laboratory ,

9 ;* 2455 Bayward ,

I0 ' Ann Arbor, HI 48109 ,

II ;* (313) 422-1737 ,

12 ;* *

13 ;* October 19, 1990 anne domini •

14 ;* *

15 ;* This program is used to download Intel Standard Hex into

16 the DATES control computer which uses the SEEQ 27HC256 EEPROM for *

17 ;*

18 ; , non-volital program storage- *Since the 80C196 microcontroller uses memory mapped •

19 ;* ' *
20 ;, interrupt vector5 near it s code entry point this program maps

21 ;* the interrupt vectors to fixed memory locations within the EEPROM •

• , address space.
22 Upon Reset this program looks for an ID key in the EEPRON

23 ;* *
24 ;* address space and possiblely a checksum• If both are found

25 ;, then the EEPROM software will be executed from its entry poimt. •

26 ;* If they are not found then the loader program will automatically *

27 ; • execute. •

28 ;*• , The Loader program will understand command lines be@inning

29 with a single command letter and terminating with a Carriage Return. *

30 ;* *

31 ;* Spaces are ignored. Upper Case characters only.

32 ;* Load a line of In*el Standard HEX ,

33 ;* ':* *
34 ;* 'R' aaaa IIII Dump hex code from start address a, length 1

'C' Calculate EEPROM checksum, and store it in gEPROR •

35 ;* Go from beginning of EEPRON program ,
• , wG ,

36 ' 'W' aaaa dd .. Write data('s) d starting at address a •

37 ;* *

38 ;* The Loader operates 1/2 Duplex, 9600 baud, No Parity. •

39 ;* The Loader remapS, interrupts to EEPRON-

40 ;* > when it is ready for the next inst. *

41

42
43

44



4_ JO00

51 0000

52 0000

53 0000

54 0000

Assembler Directives

LSTCOD +

LSTWID -

LSTPAG +

LSTXRF

PAGSIZ 56



57

58

DATES Loader
Page
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6_

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

ll0

111

112

430O

4010

4020

4030

4040

4050

4100

4200

40E0

4060

4070

4200

4200

4080

4090

40&0

40B0

40c0

40D0

4000

4002

4008

4009

400A

4000

C000

000D

000A

007F

0008

0050

0026

0047

0020

0049

006E

0063

0008

;* A

;J

*****************************

_Dates Start equ 43R0h

/Timer overflow equ 4010h

/AD Complete equ 4020h

HSI Available equ 4030h

HSO equ 4040h

BSII equ 4050h

/Sftwr Timer equ 4100h

JSerial equ 4200h

/Exlnt equ 40E0h

vTrap Vector equ 4060h

_OpCode equ 4070h

_Ti equ 4200h

/Ri equ 4200h

HSI4 equ 4080h

/T2cap equ 4090h

T2overflow • egu 40AOh

- ExInt Pin equ 40R0h

• HSI Full equ 40COh

/NMI equ 40DOh

CS equ 4000h

Key equ 4002h

Month egu 4008h

Day egu 4009h

Year equ 400Ah

EEPROM start equ 40OOh

EEPROMZstop equ OCO00h

Cr equ |ODh

Lf equ |0Ah

Del equ |TFh

BS equ |08h

D D R E S S E Q U AT E S *

t

; EEPROM Progam Start Address

; Timer Overflow Vector

; A/D conversion Complete Vector

; HSI Data Available Vector

; High Speed Output Vector

; HSI.I External Interrupt Vector

; Software Timer Interrupt

; Serial Interrupt

; External Interrupt

; Trap Interupt

; Unimplimented OpCode Interrupt

• Serial Xmt Interrupt

; Serial Rcv Interrupt

; 4th HSI FIFO entry Vector

; Timer2 Capture Vector

; Timer2 Overflow Vector

; External Interrupt pin Vector

; HSI FIFO Full Vector

; NMI Vector

; Checksum Word

; Program Loaded Key

; Compile Month

; Day

; Year

; checksum start address

; checksum stop address

; Carriage Return

; Line Feed

; Delete

; Back Space

Eeyl equ ,p,

Key2 equ '&,

Key] equ 'G'

Key4 equ ' •

Key5 equ 'I'

Key6 equ 'a'

Key7 equ '¢'

Portl_init equ 00001000b

; Key Codes

; Acc Controls inactive, Cam Act Low
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i14

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

O01A

O01A

O01B

001C

001D

001E

OOIF

0020

0021

0022

0023

0018

0018

0002

0003

0002

0003

0004

0006

0004

0006

0007

0007

0007

0008

SregB096.inc

; - REG8096.INC -

; Include file containing 8096 register definitions

; ICC Working registers

IR BASE DEFINE 01AH

R8 DEFINE (IR BASE)

R9 DEFINE (IR_BASE+I)

R0 DEFINE (IR BASE+2)

RI DEFINE (IR--BASE+3)

R2 DEFINE (IR--BASE+4)

R3 DEFINE (IR--RASE+5)

R4 DEFINE (IR--BASE+6)

R5 DEFINE (IR--BASE+7)

R6 DEFINE (IR--BASE+8)

R7 DEFINE (IR_BASE+9)

; Register base address

; Special Function Registers

SP DEFINE 18H

STACKPOINTER DEFINE 18N

AD RESULT LO DEFINE 02H

AD--RESULT--HI DEFINE 03H

AD--COMMAND DEFINE 02H

HSI NODE DEFINE 03H

HSI--TIME DEFINE 04H

HSI--STATUS DEFINE 06N

HSO TIME DEFINE 04H

HSO--COMMAND DEFINE 06H
__

SBUF DEFINE 07H

SBUF RX DEFINE 07H

SBUF--TX DEFINE 07H

INT MASK DEFINE 08H



167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

2O5

206

2O7

208

209

210

211

212

213

214

215

216

217

218

219

0009

000A

000A

000C

O00E

O00E

O00F

0010

0011

0011

0015

0016

0015

0016

0017

0000

0000

0001

0012

0013

0014

0017

0017

001A

001B

001A

001C

001C

001E

001E

001F

0020

0022

0023

0024

0026

0027

0028

DATES Loader

INT PENDING

WATCHDOG

TINERI

TIMER2

BAUD RATE

IO PORTO

IO--PORTI

IO--PORT2

SP STAT

SP--CON

IOS0

IOSI

IOCO

IOC1

PWM CONTROL.

ZERO

ZEROh

ZERO1

IPENDI

IMASKI

WSR

IOS2

IOC2

DEFINE 09H

DEFINE 0AH

DEFINE 0AH

DEFINE 0CH

DEFINE 0EH

DEFINE 0EH

DEFINE 0FH

DEFINE 10H

DEFINE IlH

DEFINE IIH

DEFINE 15H

DEFINE 16H

DEFINE 15H

DEFINE 16H

DEFINE 17H

DEFINE O0h

DEFINE 00h

DEFINE 01h

; 80c196 Special Function Registers

DEFINE 12h

DEFINE 13h

DEFINE 14h

DEFINE 17h

DEFINE 17h

Ax Define lab

Ah Define IBh

AI Define lab

Bx Define ICh

BI Define ICh

Cx Define IEh

Cl Define Igh

Ch Define IFh

Rcv Ptr Define

Length Define

Type Define

Address Define

Check Sum Define

CS Calc Define

DoWn Load Err Define

20h

22h

23h

24h

26h.

27h

2Sh

Page

• Word

; Byte

; Byte

; Word

; Byte

; Byte

; Word
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22z

223

224

225

226

22"7

228

229

23O

231

232

233

234

235

236

23"/

238

239

240

241

242

243

244

245

246

247

248

249

250

251

2.52

2.53

254

25.5

0000

0000

0018

0018

O01A

O01C

O01E

0020

0022

0023

0024

0026

0027

0028

002A

003A

0076

0000

0000

0064

RSEG IntRaa

Ram Start:

org Ram Start + 18h

Hex Data:

Rcv--Buff:

Rcv--End:

DSB 2 ; SP

DSB 2 ; Ax

DSB 2 ; BK

DSB 2 ; Cx

DSB 2 ; Rcv Ptr

DSB 1 ; Length

DSB 1 ; Type

DSB 2 ; Address

DSB 1 ; CheckSu_

DSB I ; CS Calc

DSB 2 ; DoWn Load Err

DSB 16 ; Intel Standard Hex Data Buffer

DSB 60 ; Serial Recieve Buffer

RSEG Stack

Stack Ptr:

DSB 100 ; Stack Buffer
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25

250

259

260

261

262

263

264

265

266

267

260

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

280

289

290

291

292

293

294

295

296

297

290

299

300

0000

0000

0000 1040

0002 2040

0004 3040

0006 4040

0008 5040

O00A 0041

000C 0042

000E E040

0010 6040

0012 7040

0030

0030 0O42

0032 0042

0034 8040

0036 9040

0038 A040

003A B040

003C C040

003E D040

0010

0018 CB

;* I N T E R R U P T V E C T O R S *

RSEG

RomStart:

DCW

DCW

DCW

DCW

DCW

DCW

DCW

DCW

DCW

DCW

ORG

DCW

DCW

DCW

DCW

DCW

DCW

DCW

DCW

org

CCR: DCB

ROM (2)

; 8096 Interrupts

Timer Overflow • 4010h

AD_Complete ; 4020h
HSI Available • 4030h

HSO-- ; 4040h

HSII ; 4050h

Sftwr Timer ; 4100h

Serial ; 4200h

Ezlnt ; 40E0h

Trap Vector ; 4060h

OpCode ; 4070h

; 80c196 Interrupts

RomStart + 30h

Serial ; 4200h

Serial ; 4200h

HSI4 ; 4080h

T2cap ; 4090h
T2overflow ; 40A0h

Ezlnt Pin ; 40B0h

HSI_F_ll ; 40cOh
NNI " 40D0h

Ti

Ri

4th HSI FIFO entry

Timer 2 capture

Timer 2 overflow

External Interrupt Pin

HSI FIFO Full

Non Maskable Interrupt

RomStart + 18h

ll001011b ; Enable Power Down

• 16 bit Bus width

; /Wrl a /Wrh write strobes

; ALE

; Ready = I wait state

; Re Program Lock
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30z

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

33O

331

332

333

334

335

336

337

338

339

34O

341

342

343

344

345

346

347

348

0080

0080

0084

0087

008A

008C

O08F

0092

0094

0097

O09A

009C

009F

00A2

00A4

OOA7

OOAA

OOAC

OOAF

OOB2

OOB4

OOB7

OOBA

00BC

00C0

00C2

00C2

AI02401C

B21DIA

99501A

D736

B21DIA

99261A

D72E

B21DlA

99471A

D726

B21DIA

99201A

DTIE

B21DIA

99491A

D716

B21DIA

996EIA

D70E

B21DIA

99631A

D706

AI00431C

E31C

E73B00

;* RESET *

;* *

; Reset Entry Point

org RoeStart + 80h

Reset: Id Bx, #Key ; Bx = Key Address

ldb AI, [Bx]+ ; read Key1

cmpb AI, #Keyl ; test for key I match

]ne No Key Hatch

Idb At, [Bx]+ ; Read Key2

cepb AI, #Key2

jne No Key Hatch

Idb Al, IRK]+ ; Read Key2

cepb AI, #Key3

jne No Key Match

ldb A1, IBxl+ ; Read Key2

cmpb AI, #Key4

]ne No_Key_Match

Idb AI, [Bx]+ ; Read Key2

cmpb AI, #Key5

jne No_Key Hatch

Idb AI, [BKJ+ ; Read Key2

cmpb AI, #Key6

jne No_Key_Match

idb AI, |Bx]+ ; Read Key2

capb AI, #Key7

]ne No_Key_Match

Id Bx, #Dates Start

br [Bx] ; all Keys match. Run Dates

No_Key_Hatch:

br Loader_Start ; Kay His-Match. Run Loader
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35

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

300

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

4OO

401

402

0100

;* L O A D E R E N T R Y P O I N T *

*

org RomStart + 100h

0100 Loader Start:

0100 A1640018 -- ld

0104 1114 clrb

0106 FA di

0107 B15503 ldb

010A BI080F ldb

010D BIA015 ldb

0110 BIAII6 Idb

0113 B18017 Idb

0116 1108 clrb

0118 1113 clrb

011A 1109 clrb

011C 1112 clrb

0liE BI0117 Idb

0121 BI4DOE Idb

0124 BIS00E Idb

0127 BI0911 Idb

; Loader Address = 2100h

SP, #Stack Ptr

WSR

RSI MODE, #01010101b

IO_PORTI, lPortl init

; Initialize Serial Port

IOC0, #10100000b

IOCl, #10100001b

ZOO2, IlO000000b

INT MASE

lw_E1
INT PENDING

IPENDI

PWM_CONTROL, %1

BAUD RATE, | Low 804Dh

BAUD RATE, | High 804Dh

SP_CON, 100001001b

; Set stack pointer

; 80c196 Window Register

; disable all interrupts

; init Portl

; HSl.0 disabled

; T2 not reset each write

; NSI.l disabled

; T2 ext rst disabled

; BSI.2 disabted

; T2 rst = HSI.0

; BSI.3 disabled

; T2 clk source = HSI.I

; PWN enabled

; ACH.7 ext intr disabled

; TI ovflo intr disabled

; T2 ovflo intr disabled

; BSO.4 disabled

; TXD enabled

; BSO.5 disabled

; BSI intr = FIFO full

; Clear CAM = YES

; Cam Lock = NO

; T2 elt intr = NO

; A/D prescaler = Normal

; A/D sample hold = Enabled

; Slow PWM = NO

; T2 U/D ena = NO

; Past T2 ena = NO

; Baud Rate = 9600 Baud

; xtal = clock source

; In Parity

; Receiver Enabled



40_

404

405

406

407

DATES Loader

012A AI38041A

012E EFF302

Id

call

Page II

• Serial Port Mode 1

" Send Loader Message
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40.

410

411

412

413

414

415

416

417

418

419

420

421

4'72

423

424

425

426

427

428

429

430

431

432

433

434

435

436

43'7

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

0131

0131 B13E07

0134 A13A0020

0138 91800F

013B 717FOF

013E B0111A

0141 361AF4

0144 B0071A

0147 99031A

OI4A D701

014C FF

014D 99201A

0150 DFE6

0152 990AIA

0155 DFEI

0157 99081A

015A D704

015C 0520

OI5E 27D8

0160 C6211A

0163 990DIA

0166 DTD0

0168 B3013A00

016C 1A

016D 993AIA

0170 D705

0172 EF7801

0175 27BA

0177 993FIA

017A D709

017C AIB0041A

0180 EFA102

0183 27AC

0185 990DIA

;, MAIN LOOP

New Line:

ldb

ld

Loop: orb
andb

ldb

jbc

Idb

cmpb

jne

rst

SRUF, #'>'

Rcv_Ptr, |Rcv Buff

IO PORTI, %80h

IO--PORTI, |7Fh

AI, SP STAT

At, 6, Loop

AI, SBUP

AI, 103

LI

LI: cmpb AI, l' '

je Loop

cmpb AI, ILl

je Loop

cmpb AI, #Bs

jne L2

dec Rcv Ptr

sjmp Loop

L2: stb

cnpb

jne

AI, [Rcv_Ptr]+

AI, #Cr

Loop

; send ready prompt

• set Rcv ptr to top of buffer

; Pulse WatchDog Timer

• read serial port status

; jump if no char rcv'd

- Read character

; check for "C

; ReBoot on reciept of "C

; ignore spaces

; ignore line feeds

; check for Back Space

; remove one character from Rcv Buffer

• stuff it into Rcv Buffer

; Test for Carriage Return

Testl:

Test2:

Test3:

Idb

cmpb

jne

call

sjmp

cmpb

jne

Id

call

sjmp

cmpb

AI, Rcv Buff

AI, |':'

Test2

Into1 Standard Hex

Hew L_ne

Al, i'?'

Test3

Ax, IMsg3

Send Meg
Hew Time

AI, |Or

; Recall first character from Buffer

; Test for Intel Standard Hex

; Test for Help
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461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

0188

018A

018C

018F

0191

0194

0196

0199

O19B

019E

01A0

01A3

01A5

01A8

01AA

01AD

01AF

0183

01B5

0186

018A

OIBD

D702

27A5

99521A

D705

EFD600

279B

99571A

D705

EF6500

2791

99431A

D705

EFI700

2787

99471A

D707

AI00431A

C81A

F0

AI68041A

EF6702

2772

Test4:

Test5:

Test6:

Test7:

TestS:

jne

sjmp

cmpb

jne

call

sjmp

cmpb

jne

call

sjmp

cmpb

joe

call

sjmp

cmpb

jne
ld

push
ret

ld

call

sjmp

Test4

Now Line

AI, #'R'

Test5

Read

New Line

AI, #'W'

Test6

Write

New Line

AI, #'C'

Test7

CheckSum

New Line

A1, #'G'

Test8

Ax, #Dates Start

Ax

Ax, #Msg2

Send Msg

New Line

; i_nore null lines w/ only Cr

; Test for Read Command

; Test for write command

; Test for checksum command

; Test for Go Command

" exit loader. Vector to EEPROM start

; address.

• Send Invalid response msg
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492

493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

52O

521

522

523

524

525

526

527

528

529

530

531

532

533

534

01BF

OIBF

01el

01c5

01c7

OICA

OICE

01DO

01D2

01D6

01D9

01DC

01DF

01EI

01E4

01E8

01EA

01ED

01F0

01F3

01F6

01F9

01FC

01FF

0202

0128

AI00401C

OIIA

661DIA

8900C01C

D7F7

CSIA

AI004024

EFDD01

B01BIA

EFDT01

CCIA

A01AIC

AID9061A

D303

A0281A

EF3402

B01DIA

EF0602

B01CIA

EF0002

BIODIA

EFI802

F0

;, CHECK SUM

;*
******************************************************************************

; This routine calculates the checksum of the EEPROM and stores

; it in the EEPROM address reserved for it.

CheckSum:

clr Down Load Err

Id Bx, iEEPROM_start

clr Ax

CS 10: add Ax, [Bx]+

cmp Bx, #EEPROM_stop

jne cS I0

push Ax

Id Address, #CS

call Write Memory

Idb AI, Ah

call Write_Memory

pop AX

Id BK, AX

Id Ax, #Msgl3

jnc CS 20

Id Ax_ Down Load Err

• store CheckSum in EEPROM

- save checksum in BX

• send checksum result message

; jump if no error occured in

; Memory Write

CS 20: call Send Msg

idb AI, TBx+I)

call Send Byte

Idb AI, Bx

call Send Byte

ldh AI, #Cr

call Send Char

ret



of 2 digit HEX data values and writes the data sequentally

starting from the specified addresS-

The address must be four characters long.

Each data byte must be 2 characters long, there may be

up to 25 data bytes per input line. SpaCeS are ignored.

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

551

552
553 0203 0128 write: clr

clr

554 0205 0124

555 0207 AI3D0020 Id

556 ldb

557 020B BI041E

558 020E B221[B W I0: Idb
- cmpb

559 0211 990DIB je

560 0214 DF40

561 shl

562 0216 090424 call

563 0219 EFTEOI jc

564 021C DB3E orb

565 021E 901B24 dbnz

566 0221 E01EEA

567 W 20: clrb
568 0224 IlIA -- Idb

569 0226 B2211B cmpb

570 0229 990DID ]ne

571 022C D701 rat

572 022E FO

573 022F EF6801 W 30: _:II

574 0232 DB28 shlb

575 0234 19041B Idb

576 0237 BOIBIA Idb

577 023A B2211B cmpb

578 023D 990DID je

579 0240 DF20 call

580 0242 EF5501 jc
581 0245 DBI5 orb

582 0247 901BIA call

583 024A EF6901 jc

584 024D DB02 sjmp

585 024F 27D3

586 W Error0:
587 0251 -- Id

588 0251A0281A

Down Load_Err

Address

Row Ptr, |Rcv_Buff + 1

Cl, #4

Ah, [Rcv_ptr|+

Ah, |Cr

W Errorl

Address, #4

Cony Asc_NeX

W ErrOr2

Address, Ah

CI, W 10

Al

Ah, [Rcv_Ptr]+

Ah, |Cr

W 30

cony Asc_Hex

W Er?Or2

A_, #4
hi, Ah

Ah, [Rcv_Ptr|+

Ah, |13

W Error3

Cony Asc_Hex

W Error2

AI, Ab

write Memory

W Error0

w-20

AX, Down Load Err

; read 4 char address

read a character from Rcv Buffer

, Test for end of buffer

jump if error in address length

• shift Address up one nibble

[ cony ASCII char to HEX

; combine HEX data w/ Address

loop until address construction done

; clear data storage variable

Read Nigh Data Nibble Rcv Buffer

- Test if Done

• exit if buffer is empty

conY ASCII char to BEX

exit on conversion error

swap SEX to upper nibble

; store HEX in AI
read lower data nibble Rcv Buffer

test for empty buffer

• Exit on Error

[ cony ASCII char to BEX

• Exit on conversion error
combine upper and lower nibbles

- write data to memory

, exit if an error ocCUrS

read next data value from Rcv Buff



58b

590

59L

.592

,593

594

595

596

59"/

598

599

600

601

602

603

604

605

606

DATES Loader

0254 2010 sjmp W 40

0256 W Errorl:

0256 AI63061A -- Id Ax, |Msgl0

025A 200A s]mp W_40

025C W Error2:

025C AI8D061A -- Id Ax, |Msgll

0260 2004 s_mp W_40

0262 W ErrOr3:
-- Ax, |Nsg12

0262 AIB206[A Id

0266 EFBB01 w40: call Send_Nsg
ret

0269 F0

Page 16

• Address Length ErrOr Message

; Non Ascii character error message

• Data Length Error

; send errOr message

; Exit



DATESLoader
Page17

026A

026A 0128

026C 0124

026E 0122

0270 A13B0020

0274 BI041E

0277 822118

027A 990D1B

027D DF27

027F 090424

0282 EF1501

0285 DB5E

0287 901824

028A E01EEA

028D BI041E

0290 822118

0293 990DIB

0296 DFOE

0298 090422

0298 EFFC00

029E DB45

02AO 901822

02A3 EOIEEA

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653 02A6 B0251A

654 02A9 EF5001

655 02AC B0241A

656 02AF EF4A01

657 02B2 BI201A

658 02B5 EF6201

659

660 0288 89000022

;* READ *

; ThiS routine takes an address and an optional length and dumps data

; from memory to the serial port. Addres and length are specified in REX.

; The Address may be up to 4 characters in length if checking

; a single byte.

; The Address must be 4 characters long if the length is being

; specified. The Len9 th may be up to 4 characters Ion9.

Bead: ; init variables
c 1 r Down_Lo a d_E r r

clr Address

clr Length • set ptr past 'd' command

ld Rcv_Ptr, |Rcv Buff + I

• read up to 4 char into Address

ldb CI, |4 - read ASCII character

D 10: Idb Ah, [Rcv Ptr|+ test for end of RcV Buff

-- cmpb Ah, |Cr

je D 30
• shift Addr up 1 nibble

shl Address• |4 ASCII char >>> Box nunber

call Conv Asc Bex - Exit if Non Ascii char

jc D Error -- Else, combine Hex W/ Addr

orb Address, Ah • read next address char

dbnz CI, D_IO

• Bead up to 4 Length char

Idb CI, |4 Read character from Rcv Buff

D 20: idb Ah, [Rcv_Ptr]+ • test for end of Rcv Buffer

-- cmpb Ah, |Cr

je D 30

; shift length up I nibble

shl Length, |4 - ASCII char )>> Hex Number

call Conv_Asc_Bex • Exit if Non ASCII char

jc D Error Conbine Bex nunber w/ Length

orb Length, Ah • Read next Length Character

dbnz CI, D_20

• Send DuRp Address

D 30: Idb AI, Address + 1

-- call Sand Byte

ldb A1, Address

call send Byte - send delimiter
ldb AI, t' '

call Send Char

; Nin Len9 th = 1

cmp Length, |0
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66 02BC D702

662 02BE 0722

663
664 02C0 BllO1E

665 02C3 B2251A

666 02C6 EF3301

667 02C9 B1201A

668 02CC EF4B01

669 02CF 0522

630 02D1 DFOB

671 02D3 E01EED

672 02D6 BIODIA

673 02D9 EF3E01

674 02DC 27C8

635

676 02DE B10DIA

677 02El EF3601

678 02E4 F0

679

680 02E5

681 02E5 A13F061A

682 02E9 EF3801

683 02KC F0

684

685

686

3he

inc

D 40: ldb

D--50: Idb
- cell

ldb

cell

dec

je
dbnz

ldb

call

sjmp

D Done: Idb

-- call

ret

D Error:

-- Id

call

ret

D 40

L_ngth

cl, #16

A1, [Address]+

sand Byte

AI, #' '

sand Che_

Length

D Done

cT. D 50
AI, |Cr

Sand Char

D 30

AI, #Cr

send Char

Ax, #Meg9

Send Meg

page 18

; dump 16 numbers / line

• read data from memory

• and send it

; Send space delimiter

; bump xmt length counter

; quit when length = 0

; finish dump line

; terminate dump line w/ Cr

; Begin New Dump Line

• end transmission w/ final Cr

• Send Error Message
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609

690

691

692

693

694

695

696

697

698

699

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

721

Page 19

DA'f£_ LoaOer

722

723

724

725

726

727

728

729

730

731

732

02ED
Intel Standard Hex:

02ED 0128 clr

02EF 1127 clrb

733

734

735

736

737

738

739

740

02FI AI3B001C ld

02F5 EF8900 call

02F8 B01A22 ldb

02FB EF8300 call

02FE B01A25 ldb

0301 EFTDO0 call

0304 BOIA24 ldb

0307 EFT700 call

030A BO1A23 ldb

030D 88201C

0310 D264

0312 991022

0315 D25F

0317 C822 push

0319 AI2AOOIE Id

031D 990022 cmpb

0320 DF09 3e

0322 EF5CO0 ISH_I0: call

0325 c61FIA stb

0328 EO22F7 dbnz

032B CC22
032D EF5100

0330 B01A26

0333 88201C

0336 D23E

0338 990027

033B D733

033D 89000028

0341 D737

0343 990023

0346 DF06

ISN 20: pop

-- call

Idb

Down Load Err

cs c_Ic -

BX, #Rcv Buff + I

Asc Hex

Length, Al

Asc Hex

(Address + I), Al

Asc Hex

(Address + 0), A1

Asc Rex

Type, A1

cmp Bx, Rcv Ptr

jgt isH_Length_Err

cmpb Length, #16

]gt iSH_Length_Err

Length

Cx, |Bex Data

Length, #0

ISH 20

Asc Rex

AI, [Cx]+

Length, ISH_IO

Length

Asc Rex

che_k_Sum, AI

cmp Bx, Rcv Ptr

]gt ISR Length Err

cmpb CS Calc, |0

]he ISH_CS_Err

cmp Down Load_Err, #0

jne iSH_Error

cmpb Type, #00

je iSH_Hex_Record

• clear transmission error variable

' clear check cum calculation

; set Bx to Rcv Buffer, past ':' char

• Read Length character

; Read Upper byte of address

• Real Lower byte of address

; Read Type

• check if Rcv Buff is empty

• *** TEST MODE ***

- Test for Record Length Too Long

- save length on stack

' Cx points to Rex Data Buffer

• ck if no data to convert

• Read data byte

; store into REX data buffer

• RestOre Length from stack

; Read checksum

• check if Rcv Buff contains less

; characters than were required

; check for checksum error

; check if Asc Bex routine detected

; any download errors

test for Hex Record



741

742

743

744

745

746

747

748

749

750

751

752

753

754

755

756

757

750

759

760

761

762

763

764

765

766

767

768

769

770

771

772

773

774

775

776

777

778

DATES Loader

0348 990123

034B D717

034D F0

cmpb

jno

rot

034E

034E

0352

0355

0357

Type, 101

ISH_Type Err

Page 20

• test for end of load record

• exit on end of load.

; Write data to EEPROM

ISH Hex Record:

AI2A00IC -- --Id Bx, |Hex Data

990022 cmpb Length, i00

p701 jna ISHH_20
rat

F0

ISHH_20:Idb A1, IBx]+
call Write Memory

_c ISH E_ror

dbnz Length, ISHH20

rat

0358 B21DIA

035B EF5800

035E DBIA

0360 E022F5

0363 F0

• Make Sure length <> O

• Read Data Byte

• write to memory

Exit if EEPROM error occurs

Repeat until all characters are written

• Exit

0364

0364 AII00620

0368 2010

IsH_Type Err:
Id Down Load_Err, #Msg8

sjmp iSH_Error

779

780

781

782

783

784

785

786

787

708

789

790

791

792

793

036A ISH Range Error:

036A AIDE0528 -- Id Down Load_Err,

036E 200A sjmp ISH Error

|Msg7

0370 ISH CS Err:

0370 AIR90528 -- -- Id Down Load_Err, |Msg6

0374 2004 sjmp ISH Error

0376

0376 A18C0528

037A

037A A0281A

037D EFA400

0380 F0

0381

0381 B21DIB

ISH Length Err:
-- Id-- Down_Load_Err, lMsg5

; Checksum ErrOr message

Incorrect Record length message

ISH Error:
-- Id Ax, Down_Load_Err

call Send_Msg

rat

******************************************************************************

;* A S C H E X *

, **_t.tem
., ***************************

********************************************

This routine reads two ASCII characters in the Rcv BufferThe result is

; pointed by Bx and converts them into a HEX number-

Passed back in Al.

Asc Hex: • read first character

- Idb Ah, [Bx]+



D_'f_bLoa_er

77 0384 EF1300 call
shlb

795 0387 19041B ldb

796 038A B01B1A
797 030D B21D1B ldb

798 0390 EF0700 call

799 0393 901BIA orb

800 addb
801 0396 741A27

get
802 0399 FO

803

804

805

806

807

808
809 039A ConY Asc Hez:
810 039A 79301B -- _ubb

811 039D D311 3no

812 039F 990AIB cmpb

813 03A2 DEOA 31t

814 03A4 79071B subb

815 03A7 D307 3nc

816 03A9 990FIB cmpb

817 03AC D202 3gt

818 03AE F8 CAH 20: clrc
-- ret

819 03AF F0

820

821 03B0 A1630528 CAH I0: Id
setc

822 03B4 F9 ret
823 03B5 F0

824

825

Conv_AscHex

Ah, #4

AI, Ah

Ah, |BxI+

Cony Asc_Hex

A1, Ah

CS Calc, A1

Ah, #'0'

CAH 10

Ah, #I0

CAH 20

Ah, #7

CAH I0

Ah,--10Fh

CAH I0

Down_Load_Err, #Msg4
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; shift Hex to Upper Bibble

• store in AI

; read second characteg

; combine low nibble w/ high nibble

; calc checksum

- subtract ASCII '0'

• non ASCII on borrow. C = /borrow

; jump no borrow, Non ASCII

• clear carry on good convecsion

; Non ASCII Character
• set carry on errOr condition



827

828

829

830

831

832

833

834

1135

B36

839

838

839

840

841

842

843

844

845

846

847 03B6

848

849

850

851

852

853

854

855

856

85-/

B58

859

860

861

862

863

B64

865

866

86-/

868

869

8-/'/0

8-/'/1

$"/2

[I,73

874

8-/5

8"/6

8"/7
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DATES Loader

**** t,k,tt_t_**'t***** i

W R I T E M E M O R Y *

• _t,jjj j_ j j_ jtjit jt • J J_ J J i JtttkJJtJ JJJJJJ_ J J_
. j j_ jjijit_ J J J J J J
. _ j j _ j • J J J J J J J J J J _ J

This routine recieVas • data byte in AI and its address in
the data byte is in the range of the

; If the address ofll use a /DATA delay algorythum uhilo
; ADDRESS •
; EEPRON then this routine ui

the EEpROI4 performs its write cycle- otherwise a normal memory write

; will be perfOrmed- The EEPRON write cycle delay will not extend beyond
; be read back and XoR'd

; 20 mSac'Afta r the data has boon written it will

; with the origonal date. if there is an error then Down_Load Err

variable will be sot to Error Message |14.
This routine doeS not alter any registers-

AddreSS is incremented by this routine-
Carry set if a write errOr occurs, otherwise it is cleared

03B6 c81A

03B8 c8lC

03BA C6241A

03BD 49004024

03CI IC

03C2 D326

03C4 4900C024

03C8 IC

03C9 DBIF

write_MemorY:

push

push

stb

sub

jnc

sub

jc

EEPRON_delay:
Idb

ED 00: Id

ED--IO: dec

-- jne

cmpb

j@

dbnz

Id

inc

pop

pop

setC

ret

03CB

03CB BII41B

03CE AI-/-/011C

03D2 051C

03D4 D-/FC

03D6 9A241A

03D9 DFOF

03DB EOIBFO

03DE AI010728

03E2 0724

03E4 cclC

03Z6 cclA

03E8 F9

03E9 FO

AZ
Bx - write data into memory

AI, [AddresS]

- check address range

Bx, Address, |EEPROM start

; jump if Address below EgPRON

verify write

Bz, AddresS, #EEPRON_stop

; jump if Address above EEpRON

verifY Write

• EEPRON /DATA delay

Ah, 120

BX, 1375

BX

ED I0

AI, [AddreSS[

Verify_Write

Ah, ED_00

Down Load_Err, |Nsql5

Addrass

Bx

As

• wait up to 20 uSOC for KEpRON to

; complete write cycle

, load Bx w/ 1 uSoC delay constant

; check if EEPRON has completed write

; EEPRON Delay write Failure

; bump address

; sot carry on error



DATES Loader

verify_Wr ite:
878 03EA Idb

879 03EA B2251B xorb

880 03ED 941BIA je

B81 03F0 DF05 Id

882 03F2 AIEC0628 sotC

883 03F6 F9

884 VW 10: pop

885 03F7 CCIC -- pop

886 03F9 ccIA ret

887 03FB FO

888

Ah, [Address]+

AI, Ah

VW I0

DoWn_Load Err, #Msgl4

Bx

AZ

Page 23

; feedback address, bump address

; jump if write verifys

; else send Down load error message

; and set carry



8_,

891

892

893

894

895

896

897

898

899

90O

901

9O2

9O3

9O4

905

906

907

9O8

909

910

911

912

913

914

915

03FC

03FC c81A

O3FE 71F01A

0401 18041A

0404 2805

0406 CCIA

0408 710FIA

040B 75301A

040E 993glA

0411 DA03

0413 75071A

0416 EF0100

0419 F0
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DATES Loader

;* sEND B Y T E *

;*
• ***************************************

***************************************

This routine sends the byte in A1 as a two character

ASCII encoded HEX value.

send_Byte:
push Ax
andb AI, |0F0h

shrb AI, |4

scall SB_10

pop Ax
andb AI, |OFh

SB I0: addb AI, |'0'

-- cmpb Al, |'9'

jle SB 20

addb AI_ |7

SB 20: call Send_Char

-- ret

• save character

, mask off upper nibble
move upper nibble to lower nibble

; send upper nibble

; restore character

- mask of upper nibble

' then send upper nibble

• convert Hex character to ASCII

' check for A-r character

• correct 0-F character



917

918

919

920

921

922

923

924

925

926

92"1

928

929

93O

931

932

933

934

935

page 25

041A
041A B01A07

041D B0111h

0420 351AFA

0423 F0

DhTES Loader

S _ _ D jS_jJJJ_J jjj_j

.j e_i_jjjJJ_J jjjj_jjjjt

t_ jj_jjJJJ_ jjjjjjt_jj

;******JJJ**J* This routine transnitts the character in _l then

; waits until the aerial port is not transmittin_

status

send chat:
-- Idb sBUF, hi ; Read sereil port

SC lO: ldb hi, SP sTAT Wait until Ti fla9 is set

-- jbc Al, 5,--SO I0

ret



938

939

940

941

942

943

944

945

946

947

948

949

950

951

952

953

954

955

956

957

958

959

DATES Loader
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0424 B21BIE

0427 9900IE

042A DFOB

042C B01E07

042F B0111E

0432 351EFA

0435 2TED

0437 F0

SEND M S G

; This routing sends the ASCII string nossage pointed to by Ax.

; Characters in the string are transmitted until a null terminator is

Send_Ms g :

SM_I0:

SM 20:

detected.

ldb

capb

je

ldb

ldb

jbc
sjmp

ret

C1, [AxI+

el. IO0

SM 20

SBUF, C1

CI, SP STAT

Cl, 5,--SM_IO

Send_Msg

; read character from table

; exit vhen a null is detected

; Send Character

; Wait until serial Port empty

• Send next character



DATES Loader
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TABLE ,
;* N g S S k G E

962

963

964

965

966

967

968
969 0438 0D202020

043C 2A2A2A20

0440 44415445

0444 53202A2A

O448 2AOD

970 044A 45455052
044E 4F4D206C

0452 6F616465

0456 72205072

045A 6F677261

045E 6DODOA

971 0461 52656164
0465 790D00

972
973 0468 4D657373

046C 61676520

0470 4E6F7420

0474 556E6465

0478 7273746F

047C 6F640D00

974

975 0480 3A202020
0484 20202020

0488 20202020

048C 202D2044

0490 6F776D6C

0494 6F616420

0498 496E7465

049C 6C205374

04k0 616E6461

04k4 72642048

04k8 65780D

976 04_B 47202020

04AF 20202020

04B3 20202020

0407 202D2047

04BB 6F204545

04BF 50524F4D

04C3 2070726F

04C7 6772616D

04CB 0D

977 04CC 43202020
04D0 20202020

04D4 20202020

04D8 202D2043

Hsgl: dcb

Ms92:

Ms93:

dcb

Cr, ' *** DATKS ***', Cr

,EEPROM loader program', Cr, Lf

dcb ,Ready', Cr, O0

dcb ,Message Rot understood', Cr, 00

dch ':
- Dovnload Intel Standard Box', Cr

dcb 'G
- Go EEPRON program', Cr

dcb 'C
- Calculate Checksum - Store in EEPROM',

cr



DATESLoader
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04DC 616C6375

04E0 6C616765

04E4 20436865

04E8 63687375

04EC 6D202D20

04FO 53746F72

04F4 6520696E

04F0 20454550

04YC 524F4DOD

978 0500 52206161
0504 6161206C

0508 6C6C6C20

050C 202D2052

0510 65616420

0514 66726F6D

0518 20706161

051C 61617D2C

0520 206C656E

0524 67746820

0528 756C6C6C

052C 6C7DOD

979 052F 57206161
0533 61612064

0537 64202E2E

053B 202D2057

053F 72697465

0543 20746F20

0547 70616161

054B 617D2064

054F 61746120

0553 70646420

0557 6464202E

0550 2E206464

055F 7DODOA00

980
981 0563 446F776E

0567 204C6F61

0560 64204572

056F 726F7220

0573 2E2E2E20

0577 4E6F6E20

057B 41534349

057F 49206368

0583 61726163

0587 7465720D

058B 00

982 058C 446F776E
0590 204c6F61

0594 64204572

0598 726F7220

059C 2E2E2E20

05A0 496E636F

05A4 72726563

dcb

dcb

Msg4: dcb

Nsg5: dcb

'R aaaa llll - Bead from {aaaa|, longth {1111}', Cr

'W aaaa dd .- - write to {aaaa} data {dd dd .- dd}', Cr, Lf, 00

,Down Load Error .-- Non ASCII character', Cr, O0

,Down Load Error --- incorrect Record Length', C¢, O0



O0 '_3 ,,q_6ue_ sso]ppY _oo]]o_uZ "'" _o_]3 O_TJM,

00 ']D ',edX& pJo3e8 ie_u I uaoU_ufl "'" zozz3 p_o_ u_o0,

00 '_D ',ebu_ sse_pp_ HOMA_ ep_s_nO "'" _oJ_3 p_oq u_oO,

00 'JD ',Jo_J_ WuS _3eqD "'" _o_]Z peo_ u_oQ,

0_Z_Z3Z &990

0ZZL&9ZL g990

[L_0Z_9 L990

q_p :0YS_H _L69ZLL_ £990 L$6
00oOZL_9 JS90

_L£9_9ZL g_90

1999£90Z L_90

6_6_£_£_ £_90

y_0Z2939 J_90

3_0Z2Z3Z _90

_ZoZZLJ9 L_90

ZLZL_OZ £_90

q_p :6_H _919_9Z_ J£90 996
00Q0_9 D£90

0L6L_SOZ 8£90

_9ZL_9£9 _E90

_9Z_0Z39 0[90

_9_L_96_ DZ90

0z39LL39 $Z90

399939_ _Z90

OZ_Z3Z3Z OZ90

oZZLA9ZL >190

ZL_0Z_9 $190

I9A9D_0Z _190

q_p :_SsH _9LLA9_ 0190 _06
00O0 _090

_9L93919 Y090

ZLOZ£L£L 9090

_9ZLFg_9 Z090

I90ZQ_3_ _3_0

Z_O_F_ YA_O

0Z_9_969 93_0

£L_L_L3_ Z3_0

OZ3Z_Z3Z 33_0

oZZL_9ZL _0

ZL_0Z_9 9_0

_9J9D_0Z Z_0

q_p :L_SM _9LL_9_ _Q_O _g6
O0 _0_0

QOZLA9ZL 6Q_O

ZL_OZ09 _0

_L£_OZg9 _O_O

£9_989£_ Q3_0

O_3Z3Z2_ 6D_0

oZ_LA9ZL _D_O

ZL_POZP9 13_0

19J9D_0Z ag_o

q_p :95sH 39LL_9_ 6g_0 £86
00 88_0

_089_LL9 _8_0

39_9D_0Z Og_O

_9ZLA9£9 3V_0

_9Z_0Z_L _V_0

6Z e_a
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]_#___|__##_##_#_i#_#_i##_i##_#_#_##_

Archimedes8096/196AssemblerVI.95/MD2 13/Jui/92 04:04:38

I Source = test.asm

I List = test.lst

Object = test.obj
Options = s

I
I (c}CopyrightArchimedesSoftwareInc.1988

_______|||____|____|_|_||||_|____|___________________________|__||____|_______|_

8

9

i0

ii

12

13

14

15

!6

17

!9

22

23

24

25

26

27

28

0000

0000

0000
0000
0000

0000
0000

'* SOLAR FLUX MONITOR
o_:

'* ADVANCED LANGMU [R PROBE

I

SFM/ALP

ROM,RAMand TelemetryTest Routines

Name Test

Rseg Tes[

; Assem_ierDirectives
LSTCOD
LSTWID -
LSTPAG+

LSTXRF

PAGSIZ 52
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3O
31
32
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34
35
36
37
38
39
40
41
42
43
44

0000

8USLECS

; *

Public
ROM_Test,ZRAM_TesL,Teiem_Test
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46

47

48

49

5O

5[

52

53

54

55

56

57

58

59

0000

0000
0000

Extern

Extern

Extern

* EXTZRNA'S

Send_Msg,Delay, Send Hex Wore, Xmt_Char
EEPROM_start,_EPROM.._sLop,. ZR__start, ZR__stop
Rom_CS,Loader CS, Te[em
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61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

8O

81

82

83

84

85

86

87

88

89

9O

91

92

93

94

95

96

97

98

99

i00

i01

102

103

!04

105

i06

107

108

109

001A

001A

001B

001C

001D

001E

001F

0020

0021

0022

0023

0018

0018

O002

0003

0002

OOO3

0004

0006

0004

0006

• ;

* REGISTER D EF 'IN I T IONS *

$REG8096.1NC ;INCLUDEFILE FOR 8096 REGISTERS
; - REG8096.1NC-

; Includefilecontaining8096 registerdefinitions

; 8096C

IRBASE DEFINE

R8 DEFINE

R9 DEFINE

CompilerWorkingregisters

0!AH ; Register_aseaddress

([RBASE)

(IR_BASE+i

R0 DEFINE (IRBASE+2)

R1 DEFINE (iR_BASE+3}

R2 DEFINE (IR_BASE+4)

R3 DEFINE (IRJASE+5)

R4 DEFINE (IR_BASE+6]

R5 DEFINE (!R_DASE¢7]

R6 DEFINE (IR_BASE+8}

R7 DEFINE (IR_BASE+9)

; Special Function Registers
#

SP DEFINE 18H

STACKPOINTER DEFINE 18H

AD_RESULT_LO DEFINE 02H

AD_RESULT_HI DEFINE 03H

AD_COMMAND DEFINE 02H

HSI_MODE DEFINE 03H

HSI_TIME DEFINE 04H
NSI_STATUS DEFINE 06H

HSO TIME n_T c..... N_ 04H
HSO_COMMAND DEFINE 06H
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ii0
iii
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
!44
145
146
147
148
149
150
151
152
153
154
i55
156
157
158

0007
0007
0OO7

0008
0009

000A

000A
000C

000E

000E
000F
O010

OOll
OOll

0015
0016

0015
0016

0017

0000

O012

0013
0014
0017

0017

001A

SBUF

SBUF__

SHUF_TX

INT_MASK

INT_PEND

WATCHDOG

TIMER1

TIMER2

BAUD__TE

IO_PORT0

IO_PORTI

IO_PORT2

SP_STAT

SP_CON

IOSO

IOSI

IOC0

lOCI

PWM_CONTROL

$DEF8096.1NC

banking

$SFMALP.INC

DEFINE 07H

DEFINE 07H

DEFINE 07H

DEFINE 08H

DEFINE 09H

DEFINE 0AH

DEFINE 0AH

DEFINE OCH

DEFINE OEH

DEFINE OEH

DEFINE OFH

DEFINE IOH

DEFINE llH

DEFINE llH

DEFINE !5H
DEFINE 16H

DEFINE iSH
DEFINE !6H

DEFINE 17H

- DEF8096.1NC-

Includefilefor gettinga nonDankedmo_el

DEFINE 0

; 80C196SpecialFunctionRegisters

INT_PENDI DEFINE 12h

INT_MASKI DEFINE 13h

WSR DEFINE I4h
IOS2 DEFINE !Th

IOC2 DEFINE iTh

Ax DEFINE
; Registers to De :sec in assemDiy co:tlnes
iAh
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159 001B Ah DEFINE

160 001A AI DEFINE

161 001C Bx DEFINE

162 001D _Bh DEFINE

163 00IC B1 DEFINE

164 001E Cx DEFINE

165 001F Ch DEFINE

166 001E CI DEFINE

167 0020 Dx DEFINE

168 0021 Dh DEFINE

169 0020 D1 DEFINE

170 0022 Ex DEFINE

171 0023 Eh DEFINE

172 0022 El DEFINE

173 0024 Fx DEFINE

174 0025 Fh DEFINE

175 0024 F1 DEFINE

176

177 0000 ZERO DEFINE
178

179

180 0026 Rcv In Ftr DEFINE

181 0028 Rcv Out Ftr DEFINE

182 002A Xmt In Ftr DEFINE

183 002C Xmt Out Ptr DEFINE
184

185 002E Jiffy_Clock DEFINE
!86

187 0030 Serial_Flags DEFINE

188 0031 Flags DEFINE

i89 0032 Flags2 DEFINE
i90

13h

LCh

[Oh

!Ch

lEh

IFh

lEh

20h

21h

20h

22h

23h

22h

24h

25h

24h

0Oh ; To be used in comparisons

; Serial Port, Jiffiy Clock, and FLags

3,0h

3ih

32h

26h

28h

2Ah

2Ch
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192

193

194

195

196

197

198

199

200

201

202

203

204 0000

205 0001
206 0002
207 0003

208 0OO4

209 0005

210

211

212

213

214

215 0000

216 0001

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240 0003

* E_'A?!S '

Xmt_Active: equ

Xmt_Full: equ

Xmt_Empty: equ

Rcv_Full: equ

Rcv_Empty: equ

CR_Detected: equ

; SerialFlagRegisterbit locations
0 ; Bit 0 = Xmt Active

I ; Bit i : Xmt Fui!

2 ; Bit 2 = Xmt Empty
3 ; Zit 3 : Rcv _ui[

4 ; Bit 4 : Rcv Empty
5 ; Bit 5 = CR 9etecte_

; 8it 6 =

; _i5 7 :

Timerl_Int: equ

Jiffy_Override:equ

; Fiags register assignment
0 ; 8it 0 : Timer i Interrupt Occsred
1 ; Sit ! : Software Enaeie of Jiffy Timer

; 3it 2 :

; _it 3 :

; Bit 4 :

; 3it 5 :

; 8k 6 :
; _it 7 :

; Hags 2 Registerassignment

; Bit 0 :

; Bit i =

; Bit 2 :

; Sit 3 :

; Bit 4 :

; Bit 5 =

; Bit 6 -

Accel: equ

; IO_9ORT2pin assignments(inpuzpert}
; Bit 0 =

; Bit ! :

; Bit 2 =

3 ; Bit 3 =
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241

242

243

244

245

246

247

248

249

25O

251

252

253

254

255

256

257

258

259

260

O004

000D

O00A

0008

007F

0007

O00C
0009

O00B

0020

0000

00FF

T_FuII:

Or:

if:

Bs:

Del:

Bel:

FF:

Ht:

Vt:

Sp:

Portl_init:

Port2_init:

equ 4

equ

equ

equ

equ

equ

equ

equ

equ

equ

, ,_SC_.

13

l0

O8

7Fh

O7

12

9

ii

32

eQu

equ

; 3it 4 :
; Bit _ :
; Bk 6 =

; 3!_ 7 :

characters

; CarriageReturn
; LineFeed

; Back Space
; Delete
; Hell
; Fc_mFeed

; Horizontal Tab
; Vertical Tab

; Space

00_h_. ; No instrumentSelected

OFFh ; All inputs HIGH
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262
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264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

28O

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

30O

301

302

303

304

305

306

307

3O8

0000

0000 FA

0001AI02001E

0005 011A

0007 661FIA

000A 8900001E

000E D7F7

0010FB

00118B010000

0015 IA

0016DFOE

0018C3010000

001C IA

001DAI06001A

0021 EFFFFE

0024 2007

0026AI09001A

002A EFFFFE

002DA3010000

0031 IA

00328B010000

0036 IA

;

;* _OM TEST "

#

#

#

;* inputs I outputs 1 routinescalled I registersaltered '

; * ZRAM_CS I ZRAM_CS ! Send_Msg Ax •
;" I [ Bx '
"* I I Cx *i

This routine verifys the Romto the checksumvatue stored
in the zero power ram. It is normal for this test to fail the
firsttime a new Rom is run.

ROM_Test: equ $

di

id Cx, _EEPROM_start + 2
cLr A×

; disable interrupts
; tom starting address
; clear result register

RT_IO:

RT_20:

RT_30:

add Ax, [Cxi+
cmp Cx, _EEPROM_sLop

jne RT_IO

ei

cmp Ax, Rom_CS

je RT_20

st Ax, Rom_CS

id Ax, #6

call Send_Msg

sjmp RT_30

Id Ax, 19

call Send_Msg

id Ax, Rom_CS

; check for the end of the tom

; re-enable interrupts
; compa[r caic cksum to stored cksum,

; i_mp !f o_.
; i _ Zrror, Store new cksum

msg _6 'ROMc_sum fail'

'ROMok'

; verify ROM_CSequalsLoader CS

cmp Ax, Loacer_CS
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309 0037 DF07

3i0 0039AII5001A

31! 003DEFFFFE

312

313 0040 F0

314

je

Id
call

RT_40: ret

RT40

A×, |21

Send Ms9
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FA

AI00001E

0046 A21EIA

0049 AI5AA51C

004D C21EIC

0050 8AIEIC

0053 C21FIA

0056 D70F

0058 8900001E

005C DEE8

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336 A55A

337

338 0041

339 0041

340 0042

341

342

343

344

345

346

347

348

349

35O

351 005E FB

352 005F AI08001A

353 0063 EFFFFE

354 0066 F0

355

356

357

358

359

360

361

362

363

364

0067 FB

0068 6902001E

006C A01EIA

006F EFFFFE

0072 BI201A

0075 EFFFFE

0078 AI05001A

007C EFFFFE

'* Z_AM TEST ,

'* inputs I outputs i routines called j registers altered ,

•* ZRAM_CS I ZRAMCS i Send Msg Ax ,

• * I [ Bx •

• ] ! Cx "

This routine checks the zero power ram byte by byte with an
alternating bit pattern to verify that eack ram location is ok. It

also calculates the 16 bit checksum of the zero power ram and verifys

that agents what is stored. The test performed is non-destructive.

ZFJ_M_Check_Word:= 0A55Ah

ZRAM_Test:

di
equ $

Cx, _ZR_Mstart ; SL3rt o[ !73Z

ZT_IO: id

id

st

emp
st

jne

cmp

Ax, [CXl ; reaa a character

Bx, _ZRAM_Check_Word ; Bx = Alternating bit pattern

Bx, [Cx] ; write alternaaing bit pattern

Bx, [Cx] ; verify pattern

Ax, [Cx]+ ; restore origonai data

ZT_30 ; ck compair for ram error

Cx, _ZRAM_stop ; test for end of Zram

ZT_IO

ei

Id

cal

ret

Ax, _8

i Send_Msg

; re-e_as[e :_terr_sts

, _. nass' msg _8

; exit routine, fram cassea ok

ZT_30: ei

sub

ld

call

idb

call

Ld

call

C×, I2
A×, Cx

Send HexWord

AI, _''

Xmt_Char

Ax, _5

Send_Msg
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007F FO ret
365

366
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368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

4O2

403

404

4O5

406

407

408

409

410

411

412

413

4i4

4!5

01A5

OO80

O080

0083

0087

008A

3CI008

AIOF001A

EFFFFE

F0

#

'* TELEM TEST

e

t

;* inputs I outputs i routinescalled I registersaltered

;* TFull I Telem 1 Send_Msg I Ax '
" I I 1 '

"* I I 1 '#

This routinefillsthe telemetrybufferwith A5 hex untilit

is fulland thenchecksthat itbeginsto emptywithin25 mSee. [f

it doesthen an 'OK'message[ssent, [f not thena fa[hre message.

If the telemetry buffer is fui! upon entry into this routine then a
messageto thatextentissent. Upon fiiiinga 3i2 bytebufferit

will require!.625sec for telemetryto emptyit

Telem_Test_Word:: 01A5h

Telem_Test:

008B C81C

008D AI881BIC

0091 AIA5011A

TT_I0:

jbs IO PORT2,_ =,_l _" _0

id Ax, _ i5

call Send_Msg
ret

push Bx
id Bx, #5000

id Ax, _Telem_Test_Word

; _umpLf telemetry _uff not [u!I
; send telemetry full message

0095 34100F TT_20: jbc
0098 C3010000 st
009C IA
009D 051C dec

009F D7F4 jne

00elAII2001A id

00A5 2010 sjmp

00A7AII9001A TT_30: Id

00AB EFFFFE call

00AEAII0001A id

00B2 3CI002 jbs

; .u_[ :elem ouff w/ up to 5000
; words, (5i2 should be enough)

IO_PORT2,T_Fu!L, TT_30

Ax, Telem

Bx

TT_20

Ax, 118

TT_40

Ax, |25

Delay

, exit when ,_: ' [u! _• _.e_ is

; continueLooping.ntil Surf is
; [all.

; if 4naCieco fillTeLem Buff

; _e_ er:o_ message.

; wall for25 mSec

Ax, _16

___, T_Fuil, _<._
; _ mu_e. not empty seno pass
; message, if still .u=:=_' send
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416 00B5 071A

417

418 00B7EFFFFE

419 00BA CCIC

420 00BCF0

421

422 00BD

Errors: None

Bytes: 189
CRC: 8CB5

TT_40:

inc

cai[

pop
ret

END

lllllliI

# Test #

li|lilil

Ax

Send_Msg
B×

senC,[ai[ure msg
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Symbol

Symboland CrossReferenceTable
================================

ValueType Defline Refline

SegmentDefinitions
===================

Test 00BD S00R 15

ExternalSymbols

Delay 0000 X01 55 412

EEPROM_start
0000 X04 56 288

EEPROM_stop
0000 X05 56 293

Loader_CS
0000 X09 57

Rom_CS 0000 X08 57

SendHex Word
0000 X02 55

Send_Msg 0000 X00 55

Telem 0000 X0A 57

Xmt_Char 0000 X03 55

ZRAM_start
0000 X06 56 340

ZRAM_stop
0000 X07 56 348

308

297 299 307

360

301 305 311 353 364 396 418

404

362

PublicSymDols

ROM_Test 0000 R00E 285 43

Telem_Test
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ZRAMTest

0080R00E 392 43

0041R00E 338 43

AD_COMMAND
0002A| i01

AD_RESULT_HI
OOO3A! I00

AD_RESULT_LO
OO02A|

Accel 0003 A

Ah 001B A#

Al 001A A|

Ax 001A A|

99

240

159

160

158

361

289 292 297 299 300 304 307

308 310 342 346 352 359 363

395 401 404 408 4ii 414 416

BAUD__TE
000E AI

Be[ 0007 A

BI 001C M

Bs 0008 A

Bx 001C AI

CR_Detected
0005 A

Ch 001F AI

Cl 001E A|

Cr 000D A

Cx OQlg AI

122

252

163

250

161

209

165

166

248

164

343 344 345 399 400 405 419

288 292 293 340 342 344 345
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Del 007FA

Dh 0021A|

D1 0020A#

Dx 0020A|

Eh 0023A|

El 0022A|

Ex 0022A|

FF 000CA

Fh 0025A#

F1 0024A|

Flags 0031A|

Flags2 0032A#

Fx 0024 A|

HSI_MODE 0003 A|

HSISTATUS
0006 A|

HSI_TIME 0004 A|

HSO_COMMAND
0006 AI

HSOYIME 0004 A|

Ht 0009 A

INT_MASK 0008 A|

INT_MASKI
0013 A#

INT_PEND 0009 A|

251

168

169

167

171

172

170

253

174

175

188

189

173

103

105

104

I08

107

254

114

152

115

346 348 358 359
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INT_PENDI
0012A|"

IOC0 0015A#

IOCI 0016A|

IOC2 0017A|

IOS0 0015A#

IOSI 0016A|

IOS2 0017A|

IO_PORT0000EAI

IO_PORTI000FA|

IO_PORT20010AI

IR_BASEO01AA#

Jiffy_Clock
002EA|

Jiffy_Override
0001A

Lf 000AA

PWM_CONTROL
0017A|

Portl_init
0000A

Port2_init
00FFA

RO 001CAI

R1 001DA|

R2 001EA#

R3 001FA#

151

134

135

155

131

132

154

124

125

126

79

185

216

249

137

258

259

84

85

86

87

394 403 415

81 82 84
89 90 91

85 86 87 88
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R4

R5

R6

R7

0020AI 88

0021A| 89

0022A| 90

0023A| 91

R8 001AA# 81

R9 001BA| 82

RT_I0 0007R00 292 294

RT_20 0026R00 304 298

RT_30 002DR00 307 302

RT_40 0040R00 313 309

Rcv_Empty
0004A 208

Rcv_Full0003A 207

Rcv_In_Ptr
0026A| 180

RcvOut_Ptr
0028A| 181

SBUF 0007A| ii0

SBUF_RX0007A# ill

SBUF_TX0007A| 112

SP 0018A# 96

SP_CON0011A| 129

SPSTAT0011A# 128

STACKPOINTER
0018A# 97

Serial_Flags
0030A| 187



SFM/ALP Self-Test Routines Page 22

Sp 0020 A 256

TIMER1 000A A| 119

TIMER2 000C A| 120

TTI0 008B R00 399 394

TT_20 0095 R00 403 406

TT_30 00A7 R00 411 403

TT_40 00B7 R00 418 409 415

T_Full 0004 A 241 394 403 415

Telem_Test_Word

01A5 A 390 401

Timerl_Int

0000 A 215

Vt 000B A 255

WATCHDOG 000A A| 117

WSR 0014 AI 153

Xmt_Active

0000 A 204

Xmt_Empty

0002 A 206

Xmt_Full 0001 A 205

Xmt In Ptr

002A At 182

Xmt Out Ptr

002C A| 183

ZERO 0000 A| 177

ZRAM_Check_Word

A55A A 336 343

ZT_I0 0046 R00 342 349
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ZT_30 0067 R00

_Bh 001D A|

banking 0000 A|

357 347

162

145

MacroDefinitions
===_=============
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,lllllllllllllllllllllllllllllllllllllllllllllllIIIIIllIIIIIIIIIiIIIIIIIIIllIII

14/_u1192i6:2B:17ArchimedesUniversalLinkerV4.11/DOS

TargetCPU =
Listfile =

Outputfilei =
Outputformat=
Commandline =

I
I

I
I
I
I
I
I

I
I
I
I
I
I

8096

sfmalp.out

sfmalp.hex
intel-standard

-fsfmalp.xcl(-c8096sfm-alpcom_procmodes
modes2tmmodes_tmcrc [oealibsfmalp.obj

serial.objisr.objtimers.objtest.objprintf

putchar.objgetchar.objc18096
-Z(CODE)LOAD_ISR,ROM,Ser,ISR,Timers,Test,CODE,
RCODE,CDATA,ZVECT,CSTK,CCSTR,CSTART,CONST=4000

-Z(DATA)CSTACK,ZKA_M,DATA,IDATA,UDATA,gCSTR,
WCSTR,TEMP,TeIem_Buff=C000

| -F[ntel-standard-osfmaip.hex-xsmi-i

| sfmalp.out-p58)

I
| (c)CopyrightArchimedesSoftwareinc.1988
____I_I_IIIIIII#II_III_IIIIIIIiIIIIIiIIII_

I
I
I
I

I
I

I

I
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CROSS REFERENCE

Program entry at : B452 Relocatable, from module : CSTARTUP

MODULE MAP *

FILE NAME : sfm-alp.rl5

PROGRAM MODULE, NAME : sfm-alp

SEGMENTS IN THE MODULE

======================

CODE

Relative segment, address : 4738 - 4964

ENTRIES ADDRESS

send_hello 4931

main 4738

REF BY MODULE

Not referred to

sfmalp

CSTARTUP

DEBUG_LEVEL D156

UDATA

Relative segment, address : D154 - D157

ENTRIES ADDRESS

D_count D154

REF BY MODULE

com_proc

modes

modes2

tm

mo_es_tm

cro

Lo

ca/ib

com_proc

modes

modes2

Lm

modes_tm

crc

io

caLi_

init system 48A9 Not referreo to
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FILENAME: com_proc.rl5
PROGRAMMODULE,NAME: com_proc

SEGMENTSINTHEMODULE
======================

CODE

Relative segment, address : 4966 - 57CF

ENTRIES ADDRESS REF BY MODULE

uppercase 553B Not referred to

proc_instr_params 53AF calib

hex_conv 5597 calib

dec_cony 5671 calib

com_proc 4966 sfm-alp

c_tstop 4C55 Not referred to

c_tstart 4C39 Not referred to

c tm test 5011 Not referred to

c_status 4C80 sfm-alp

c_smode 4C71 Not referred to

c set vern 4EDA Not referred [o

c set va 4E63 Not referred to

c_set_pg 4F25 Not referred to

c_set_grid 4EA0 Not referred to

c ser tm 4DFD Not referred to

c_sample 4F7C Not referred to

c_reset 4CI0 Not referred to

c_relay 5023 Not referred to

c_ioader 539D Not referred to

c_help 4B6A Not referred to

c_debug 52FC Not referred to

c_convtest2 51AA Not referred to

c_convtest 50BE Not referred to

c_clrscr 52E5 s[m-a[p

bin_cony 5722 calib

CSTR

Relative segment, address : A828 - AFA0
.........................................................................

UDATA

Relative segment, address : D158 - DIC3

ENTRIES ADDRESS REF BY MODULE

word_out DIC2 Not referred to

real_out DIBE Not referred to

comm_v D158 Not referred to

comm_c DIBC Not referred to
.........................................................................

CONST

Relative segment, address : B460 - 8527

ENTRIES ADDRESS REF BY MODULE

commands B460 Not referred to

FILE NAME : modes.rl5

PROGRAM MODULE, NAME : modes

SEGMENTS IN THE MODULE
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)DE

Relativesegment,address: 57D0 - 5DA2

ENTRIES ADDRESS

vconverge 5D21

set_mode_pvg

REF BY MODULE

com_proc
modes2

5897 com_p_oc
modes2

5A38 Not :eferred to

5885 sfm-alp
57D0 sfm-alp

com_proc
5A99 No/ referredto

nulljmode

next_mode_step
init_modes

hskp_mode

Relativesegment,address: DIC4 - DICD

ENTRIES ADDRESS

vern sar step DIC8

vern_conv_val DIC6

va_sar_step D!CC

va_conv_val DICA

pg_converged DIC4

REFBY MODULE

sfm-atp

com_proc
modes2
tm

modes_Lm
[o

sfm-alp
comproc
modes2
tm

modes_tm
Lo

sfm-a/p

com_proc
modes2

tm

modes_tm
io

sfm-alp
com_proc
modes2

tm

modes_tm
io

sfm-alp
com_proc
modes2

tm

modes_tm
1o

CONST

Relativesegment,address: B528 - BB47

ENTRIES ADDRESS REF BY MODULE

modelist 8528 sfm-alp

com_proc


